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Introduction

Colorectal cancer (CRC) is the second most common cancer in Canada, with an
estimated 26,900 new cases diagnosed in 2020 [1]. It is also the second leading
cause of death from cancer in Canada with an estimated 9700 deaths (5300 men and
4400 women) in 2020 [1, 2]. Although the age-standardized incidence for CRC has
been declining in males and females, this decline appears to be confined to older
adults as the incidence has been rising in those younger than age 50 [1].

The most common stage of CRC at the time of diagnosis is stage III [1]. There is
a strong association between cancer stage at time of diagnosis and survival
(Table 6.1).

The current recommended staging system is the American Joint Committee on
Cancer (AJCC) eighth edition.
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Table 6.1 Incidence and associated 5-year survival based on stage of colorectal cancer

Average annual | Incidence 5-year survival
Presentation number [1] (%) [1, 3] (%) [1, 2]
Localized colorectal cancer 4008 47.1 90
(stage I, IT)
Regional colorectal cancer 2118 29.1 71
(stage III)
Metastatic colorectal cancer 1676 19.9 13
(stage IV)

Table 6.2 Screening recommendations

Patient population Recommendation

Average risk: gFOBT or FIT (preferred) beginning at age 50 with
Age50-74, asymptomatic, | colonoscopy if positive
no first-degree family Repeat FOBT q2 years with flexible sigmoidoscopy g5 years
history, no personal Colonoscopy also reasonable as initial test with repeat q10 years
history of precancerous if normal

polyps, no IBD

Increased risk: Colonoscopy at age 50 or 10 years earlier than youngest

First-degree relative with | affected relative
CRC If negative, repeat q5 years (if first-degree relative diagnosed
before age 60) or q10 years (if diagnosed after age 60)

gFOBT guaiac fecal occult blood test; FIT fecal immunochemical test, /BD inflammatory
bowel disease

Screening and Surveillance for Average and High-Risk Patients

Screening

Special Notes

There is good quality evidence that population screening using either FOBT or
flexible sigmoidoscopy reduces colorectal cancer mortality [4, 5] (Table 6.2).
FOBT has been shown to reduce relative risk of CRC mortality by 16% [4, 5].
FIT has been shown to have superior sensitivity in detecting CRC and advanced
adenoma when compared to gFOBT [6]. It is also anticipated that the reduction
in CRC-related death through FIT screening is at least equivalent to that through
gFOBT. However, direct comparison between gFOBT and FIT in terms of CRC-
related mortality is lacking.

A randomized trial from Norway showed that population screening with flexible
sigmoidoscopy decreased colorectal cancer mortality (11.7/100,000 deaths per
person-years absolute risk reduction) [7].

At least four randomized controlled trials and ten observational studies have
shown that screening with flexible sigmoidoscopy reduces incidence and mortal-
ity in distal, but not proximal colorectal cancer [8].
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A systematic review and meta-analysis showed decreased mortality for proximal
cancers with colonoscopy compared to flexible sigmoidoscopy based on obser-
vational data [8].

Colonoscopy is recommended by the American College of Gastroenterology for

screening, although there are no randomized trials demonstrating a reduction in

mortality [9].

A population-based study in Ontario of 2,412,077 people demonstrated that the

colonoscopy rate was inversely proportional to death from CRC [10]. A case—

control study in Ontario has demonstrated a significant association between

colonoscopy and fewer deaths from CRC; specifically left-sided cancers [11].

Colonoscopy is the most sensitive of available screening options at detecting

cancer or polyps and is thus an acceptable modality; however, it is associated

with the highest risk and cost.

A shorter interval between testing or repeat colonoscopy should be performed if

the first colonoscopy is sub-optimal.

Quality indicators for colonoscopy:

— Cecal intubation rate > 90%, adequate bowel preparation, post polypectomy
bleeding rate of <0.5%, and perforation rate of <0.1% [12, 13].

— Polypectomy and adenoma detection rates (ADR) are also important quality
indicators. Some studies have suggested ADR > 25% may be associated with
lower incidence of interval cancer [14]; however, there is no consensus on
what the appropriate target should be [12, 13].

— There is insufficient evidence to suggest a minimum withdrawal time from the
cecum of 6 min improves quality of endoscopy or improves ADR [10, 11].
However, shorter mean withdrawal times have been independently associated
with lower ADR [14].

Surveillance

Special Notes

Table 6.3 is adapted from Ontario ColonCancerCheck Guidelines.

Patients with multiple colorectal adenomas (>10) should be considered for germ-
line genetic testing of APC, MUTYH, and MMR.

Above surveillance interval assumes (1) no family history of CRC in a first-
degree relative with an age of onset <60, (2) colonoscopy was complete and
adequate, and all visible polyps were completely removed.

Hereditary Colorectal Cancer Syndromes

Lynch Syndrome and Microsatellite Instability

Lynch syndrome is the most common hereditary CRC syndrome with a lifetime
colorectal cancer risk of 40-80% (Table 6.4). This genetic disease results from
mutations in DNA mismatch repair (MMR) genes leading to microsatellite insta-
bility (MSI).
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Table 6.3 Surveillance of patients with polyps identified at colonoscopy [15]

Timing/type of next | Subsequent Timing/type of
Initial colonoscopy finding | test colonoscopy finding next test
No polyps or hyperplastic | 10 years/FIT N/A
polyps® in sigmoid/rectum
LRA 5 years/FIT N/A
HRA 3 years/colonoscopy | No polyps/hyperplastic | 5 years/
polyps in sigmoid or colonoscopy
rectum/LRA
HRA 3 years/
colonoscopy

>10 adenomas® <1 year/clearing

colonoscopy

<3 years at endoscopist’s discretion

SSA <10 mm without 5 years/colonoscopy | At endoscopist’s discretion®
dysplasia

SSA >10 mm or with 3 years/colonoscopy

dysplasia or TSA

Large sessile polyp
removed piecemeal

<6 m/colonoscopy to
check site

1 year/colonoscopy

Serrated polyposis
syndrome!

1-2 years at endoscopist’s discretion

FIT fecal immunochemical test, N/A not applicable, LRA low-risk adenoma (1-2 tubular adenomas
<10 mm and without high-grade dysplasia), HRA high-risk adenoma/advanced adenoma (one or
more tubular adenomas >10 mm, three or more adenomas of any size, villous adenomas, adeno-
mas with high-grade dysplasia), SSA sessile serrated adenoma/sessile serrated polyp (if dysplasia,
considered advanced); 7SA traditional serrated adenoma (uncommon, often protrubrant and left-
sided polyps)

aUsually diminutive (<5 mm) nondysplastic polyps in rectum/sigmoid and are not associated with
increased risk of CRC (i.e., not screening-relevant)

"Genetic testing for FAP should be offered. If no FAP and colon cleared, surveillance colonoscopy
should be in <3 years

‘Both SSA and TSA require surveillance; however, evidence to suggest specific surveillance inter-
val is lacking

dAt least 5 serrated polyps proximal to sigmoid, two of which >10 mm, or first-degree relative with
serrated polyposis and having any number of serrated polyps proximal to sigmoid, or more than 20
serrated polyps of any size and in any location

Table 6.4 Gene mutations and colorectal cancer risk in hereditary colorectal cancer syndromes

Colorectal cancer Pattern of Colorectal cancer

syndrome inheritance Mutated germline gene risk

Adenomatous

Lynch syndrome AD MLHI, MSH2, MSHG, 40-80% by age 75
PMS2, EPCAM/TACSTD1

Familial adenomatous AD APC 90% by age 45

polyposis (FAP)

Attenuated FAP (AFAP) | AD APC 70% by age 80

MUTYH-associated AR MUTYH 35-55%

polyposis (MAP)

Hamartomatous

Peutz—Jeghers AD STK1 40% by age 70

Juvenile polyposis AD SMAD4, BMPRIA 15-70% by age 60

AD autosomal dominant, AR autosomal recessive
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MSI is identified in approximately 15% of all CRC and is a feature of Lynch
syndrome.

Majority of cases of MSI are sporadic, due to methylation of an MMR gene,
rather than a germline mutation found in Lynch syndrome. Revised Bethesda
Guidelines provide criteria for testing of individuals at risk for Lynch syn-
drome [16].

MSI may be screened for in all colorectal cancers via PCR or
Immunohistochemistry (IHC) for defective MMR.

Revised Bethesda Guidelines

CRC diagnosed in a patient < age 50.

Synchronous or metachronous CRC or other Lynch-related tumor.

CRC diagnosed in a first-degree relative with a Lynch-related tumor, one diag-
nosed < age 50.

CRC diagnosed in two or more first- or second-degree relatives with Lynch-
related tumors.

CRC with MSI-high (MSI-H) histology in patient < age 60:

— Tumor infiltrating lymphocytes.

— Crohn’s-like lymphocytic reaction.

— Medullary growth pattern.

— Mucinous/Signet ring differentiation.

Special Notes

In stage II patients, IHC testing should be considered as MSI-H status has been
shown to predict lack of benefit from fluorouracil-based adjuvant chemotherapy
[7, 18].

Extracolonic manifestations of Lynch syndrome include cancers of the uterus

(30-60%), ovary (4-12%), urinary tract (5-12%), stomach (8-10%), small

bowel, pancreas (4%), biliary tract, brain, and skin [15].

Testing guidelines based on age and family history miss a significant proportion

of patients with MSI-H tumors. Universal testing of patients with CRC is a more

sensitive method of identifying MSI-H patients and may be more cost-effective

than traditional guidelines [19-21].

The proposed ASCO/ESMO guidelines suggest (1) universal testing of all

patients with CRC or (2) testing of all patients <70 and patients >70 who fulfill

any of the revised Bethesda guidelines [19].

Tumor testing for MMR deficiency with IHC + MSI:

— If loss of MLH1/PMS2 protein expression is observed in the tumor, analysis
of BRAF V600E mutation and/or analysis of methylation of the MLH1 pro-
moter should be carried out first to rule out a sporadic case.

— If tumor is MMR deficient and somatic BRAF mutation is not detected or
MLHI1 promoter methylation is not identified, testing for germline mutations
is indicated.
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— Ifloss of any of the other proteins (MSH2/MSH6/PMS2) is identified, test for
corresponding genes to the absent protein (e.g., MSH2, MSH6, EPCAM,
PMS2, MLHI).

— Full germline testing for Lynch should include DNA sequencing and large
re-arrangement analysis.

Polyposis Syndromes
Familial Adenomatous Polyposis (FAP)

e >100-1000s of adenomas distributed in the colon and rectum at presentation.

e Accounts for <1% of all CRC cancers. Polyps often manifest in adolescents or
young adults.

e Extracolonic manifestations of FAP: gastric and duodenal polyps, desmoid
tumors, thyroid and brain tumors, congenital hypertrophy of the retinal pig-
mented epithelium (CHRPE), supernumerary teeth, osteomas, and epider-
moid cysts.

e Duodenal/ampullary adenocarcinomas follow CRC as the major cause of cancer
death in patients with FAP.

e Desmoid tumors are found in up to 30% of patients with FAP and are the third
most common cause of death in FAP. They peak around age 30 or 2-3 years after
surgery. Depending on the location and symptoms, management includes
observation (10% resolve spontaneously), medical therapy (NSAIDS, tamoxi-
fen, vinblastine/methotrexate, or chemotherapy), or surgical resection.

Attenuated Familial Adenomatous Polyposis (AFAP)

e 10-99 colorectal adenomas at presentation, preponderance for right colon.
Polyps tend to develop later in life compared to FAP.

MUTYH-Associated Polyposis (MAP)

e Autosomal recessive inheritance, phenotype characterized by <100 adenomas.
Average age of onset mid-50s. Up to 1/3 of biallelic MUTYH-mutation carriers
may develop CRC in the absence of colorectal polyposis. Heterozygote individu-
als are also at a slightly increased risk of CRC (Table 6.4).

Germline Testing for APC and MUTYH [15]

e Should be considered in all patients with multiple colorectal adenomas (>10).

e APC germline testing should include DNA sequencing and large re-arrangement
analysis.
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Management

Primary Localized Colon Cancer

Special Notes
e Polyps

Endoscopic management of sessile and pedunculated polyps is appropriate
provided they are removed as a single specimen and lack high-risk features
[28-30].

High-risk features of malignant polyps include poorly differentiated histol-
ogy, lymphovascular invasion, tumor budding, piecemeal excision, and posi-
tive margin [28, 29].

Data regarding surveillance following successful endoscopic resection is
lacking. Repeat endoscopic evaluation for local recurrence is recommended
3—6 months post resection. There is no defined role for routine imaging
(Table 6.5); however, in high-risk patients not undergoing resection, enroll-
ment in a surveillance program may be considered [28-30].

Given that lymph node involvement has been reported in 5—17% of malignant
polyps [28-31], practice at the University of Toronto has included radio-
graphic staging at diagnosis.

e Adjuvant Treatment

Adjuvant chemotherapy should begin within 8 weeks of surgery. If delayed
beyond 12 weeks, there is limited to no clinical benefit [32, 33].

The benefit of adjuvant chemotherapy is clearest in patients with stage III
disease where ~30% decrease in risk of recurrence and mortality has been
demonstrated [34].

The role of adjuvant chemotherapy among patients with high-risk stage II
disease (perforation, obstruction, nodal harvest <12 nodes, T4, poorly differ-
entiated histology) is more controversial [34].

When adjuvant chemotherapy is administered for stage II disease, oxaliplatin
is often omitted due to adverse side effects and unclear benefit. Additionally,
as noted previously, MIS-H status predicts lack of benefit from fluorouracil-
based adjuvant chemotherapy in stage II disease [17, 18].

Six months of adjuvant therapy remains the standard of care; however, given
the small absolute difference in DFS and the reduced rates of toxicity, adju-
vant therapy may be limited to 3 months in patients with T1-T3 and N1 dis-
ease [35].

e Technical Considerations

A minimally invasive approach is recommended in all suitable patients.
Evidence suggests that the principal benefits are reduction in length of stay
and postoperative pain with equivalent oncological outcomes [28, 36—40].
Several retrospective studies and one prospective randomized trial have evalu-
ated the use of robotic surgery. While feasibility and safety compared to lapa-
roscopy has been demonstrated, to date there is no convincing evidence to
favor the use of robotics over conventional laparoscopic techniques
[28, 44-47].
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Table 6.5 Management and surveillance protocol for primary localized colon cancer

Clinical Surgical Follow-up (FU)/
scenario Workup management Adjuvant therapy | surveillance
Malignant | History and If incompletely | None Clinical assessment
polyp physical exam | resected or any Q3-6 months x 5 years
Colonoscopy high-risk Colonoscopy at 1 year,
With tattoo of | features: then g5 years if normal
site resection with
Pathology appropriate
review nodal basin
Consider
imaging: CT
Chest/abdo/
pelvis
Consider CEA
Stage I, History and Resection with | None Clinical assessment,
low-risk physical exam | appropriate Colonoscopy at 1 year; if
stage 11 Labs: nodal basin no advanced adenoma,
CBC, CEA repeat in 3 years then q5
Imaging: years if normal
CT chest/ Stage II: annual CT chest/
abdo/pelvis abdomen/pelvis [22-24]
Colonoscopy CEA Q3-6months x
5 years
High-risk | As above As above Consider 5-FU, As above
stage 11 capecitabine
Less benefit for
MSI-H tumors
[16,17]
Stage III | As above As above Recommend As above
FOLFOX [25,
26]
Capecitabine may
be given as

alternative to
5-FU/LV [27]

Adapted from: Cancer Care Ontario Program in Evidence-Based Care: Follow-up Care,
Surveillance Protocol, and Secondary Prevention Measures for Survivors of Colorectal Cancer

— Routine extended lymphadenectomy is not standard of care. At present, no
randomized trials have compared complete mesocolic excision surgery to
conventional colectomy [28].

— Quality Indicators:

Uninvolved radial resection margin [28, 41].
A minimum of 12 lymph nodes in the resected specimen [28, 42, 43].

A minimum of 5 cm proximal and distal margins recommended [28,
42, 43].
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Surveillance

— If a preoperative assessment was not performed, colonoscopy should be per-
formed within 6 months of surgery or as soon as possible after the completion
of adjuvant therapy. Frequency of colonoscopies thereafter should be dictated
by the findings [24, 48].

— Of patients who recur, 80% are within the first 2-2.5 years, and 95% recur by
5 years [48]

— Any new and persistent or worsening symptoms warrant the consideration of
a recurrence.

— The general practice at the University of Toronto is to perform CT of the
chest/abdomen/pelvis every 6 to 12 months for the first 2 years then annually
up to 5 years.

— The American Society of Clinical Oncology (ASCO) 2013 endorsement of
CCO practice guidelines suggests considering CT chest/abdomen every
6—12 months for 3 years in patients at a higher risk of recurrence [48].

— The intensity of postoperative surveillance should depend on the likelihood that
additional therapy would be recommended in the setting of recurrent disease.

Management of Patient Populations at High Risk for Colon Cancer

Special Notes

Lynch syndrome: Segmental resection may be considered in cases of significant
comorbidity, advanced age, or advanced disease. Detailed discussion of risk/ben-
efits and need for close endoscopic surveillance should be emphasized if seg-
mental resection is to be performed.

FAP: The choice between colectomy + IRA and TPC-IPAA must be balanced
with patient age, degree of rectal polyposis, wish to bear children, risk of devel-
oping desmoids, and possibly the site of mutation in the APC gene.
AFAP/MAP: Preservation of the rectum may be considered when rectal clear-
ance is possible (Table 6.6). The risk of recurrence in rectal stump must be bal-
anced against the alteration in function with proctocolectomy and pelvic pouch.
IBD: Nomenclature and management of dysplasia in IBD is evolving. Recent
SCENIC [49] guidelines advocate chromoendoscopy for surveillance. Consider
referral to an IBD center if dysplasia is identified on random biopsy. Endoscopic
management of dysplasia associated mass lesions (DALM) should be done at
expert centers.

Locally Advanced Colon Cancer or Locoregional Recurrence

Special Notes

Histologically negative margins should be the goal of en bloc resection [50, 51].
Relevant margins should be marked on the specimen by the surgeon.
Neoadjuvant chemoradiotherapy may improve resectability and negative margin
rates (Table 6.7) [52, 53].
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Table 6.6 Screening, management, and surveillance protocols for high-risk populations

Clinical
scenario Screening Surgical management Surveillance
Lynch Colonoscopy ql-2 years Total colectomy at time | Endoscopic
syndrome beginning at age 20-25 or of cancer diagnosis assessment of
10 years prior to youngest Consider prophylactic remaining colon/
case in family TAH-BSO >35 years rectum ql-2 years
after childbearing is Gynecologic exam
complete with transvaginal
US and aspiration
biopsy annually
FAP Flexible sigmoidoscopy (or Surgery after Colonoscopy
colonoscopy) ql1-2 years development of large ql-2 years for life
from age 10 to 12 number of polyps or in mutation carriers
OGD with regular and HGD: Rectum present:
side-viewing scope for Colectomy + IRA endoscopic
duodenal adenomas from age | TPC-IPAA assessment
20-25 or when colonic TPC with end ileostomy | q6—12 months
polyposis diagnosed Ileal pouch:
evaluation
ql-3 years for
pouch polyps
OGD interval
depending on
Spigelman stage
AFAP Colonoscopy (preponderance | As above for FAP Surveillance interval
of right-sided adenomas) Extent of surgery depends on extent of
ql-2 years starting age 18-20 | depends on extent of polyposis
OGD with regular and polyposis and rectal Colonoscopy
side-viewing scope for involvement ql-2 years in
duodenal adenomas from age mutation carriers
20-25 or when colonic Colonoscopy and
polyposis diagnosed polypectomy ql
year once adenomas
are detected
MAP As above for FAP or AFAP, As above for AFAP As above for AFAP
depending on extent of
polyposis and family history
Ulcerative HD colonoscopy q1-2 years Malignancy or high Endoscopic
colitis/ beginning § years after grade dysplasia on assessment of rectal
Crohn’s diagnosis random biopsy: stump/reservoir
colitis Four quadrant biopsies every | TPC = IPAA ql-2 years
10 cm Expert pathology

Chromoendoscopy if
available

review advisable for
dysplasia

FAP familial adenomatous polyposis, AFAP attenuated FAP, MAP MUTYH-associated polyposis,
APC adenomatous polyposis coli, TAH-BSO total abdominal hysterectomy + bilateral salpingo-
oophorectomy, TPC total proctocolectomy, /RA ileorectal anastomosis, /PAA ileal pouch-anal

anastomosis

Adapted from Hereditary colorectal cancer syndromes: American Society of Clinical Oncology
clinical practice guideline endorsement of the familial risk-colorectal cancer: European society for
medical oncology clinical practice guidelines [19] and SCENIC guideline [49]
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Table 6.7 Management and follow-up of locally advanced/locoregional recurrence

Workup Surgical management Adjuvant therapy Follow-up (F/U)
History and En bloc resection with Recommend Clinical
physical exam adjacent structures and FOLFOX; assessment at least
Labs: negative margins Capecitabine as q6 monthly for
CBC, CEA Consider neoadjuvant alternative to 5-FU/ 3 years, then
Imaging: chemoradiotherapy to LV annually
CT chest/ facilitate RO resection Adjuvant therapy for | Colonoscopy at
abdomen/pelvis | (negative microscopic recurrence 1 year, then
Consider MRI | margins) individualized based | q3-5 years
Colonoscopy on previous regimen | Consider CEA,
Multidisciplinary imaging of liver/
review lungs

Table 6.8 Management and follow-up of colon cancer with distant metastasis

Surgery (referral to appropriate Systemic
Workup surgical sub-specialty) management Follow-up (F/U)
History and Liver: FOLFOX or Patients receiving
physical exam Surgical resection with modern FOLFIRI with | chemotherapy with
Labs: chemotherapy offers a 5-year OS | bevacizumab potentially
CEA up to 58% recommended | resectable metastatic
Imaging: Lung: [54-56] disease should have
CT chest/ Surgical resection with modern Cetuximab/ imaging every three
abdo/pelvis | chemotherapy offers a 5-year OS up | panitumumab cycles to assess
Consider to 40% can be response to therapy
US or MRI | Peritoneum: considered for | Patients in palliative
liver as Referral to peritoneal malignancy | K-Ras wild care should only
indicated program for evaluation type [57] have blood tests and
Consider Ovary: Consider a or imaging as
US for Bilateral oophorectomy should be | clinical trial dictated by clinical
ovarian considered if one ovary is condition
metastases involved
CT head/ Brain:
bone scan Consider resection for solitary
for metastases
symptoms

Colon Cancer with Distant Metastases

Special Notes

* Resection of the primary tumor should be considered in symptomatic patients or
in those with potentially resectable metastatic disease.

* First-line chemotherapy should be strongly considered in asymptomatic patients
with unresectable metastatic disease (Table 6.8).

e If a synchronous metastasis is resectable, the timing of surgery and chemother-
apy should be individualized for each patient. Options include synchronous or
staged colectomy with metastasectomy vs. neoadjuvant chemotherapy followed
by synchronous or staged colectomy and metastasectomy vs. colectomy fol-
lowed by chemotherapy and staged metastasectomy or vice versa.
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e Patients with unresected primaries should be followed as up to 20% need surgi-
cal resection during the course of their treatment.

e Bevacizumab administration has been associated with delayed wound healing
and GI perforation [54, 58, 59]. The bevacizumab product monograph states it
should be discontinued >28 days before elective surgery and should not be initi-
ated for >28 days after surgery.

e However, while patients on bevacizumab therapy undergoing surgery have been
shown to experience significant morbidity and mortality, the risk of complica-
tions has not been detectably associated with time since exposure in population-
based studies [59].

e There may be a survival advantage in resection of the primary tumor in patients
with unresectable metastatic disease [60]. Randomized trials investigating this
topic are ongoing [61, 62].

Landmark Publications (Table 6.9)
Referring to Medical Oncology (See Tables 6.7 and 6.8)

1. High-risk stage II.
2. Stage III, TV.

3. Locally advanced or recurrent disease.

Table 6.9 Summary of landmark publications

Topic Study Methods Results

Laparoscopic | COST Trial [37] RCT No significant difference in

Vs Fleshman et al., N=2_872 time to recurrence or OS,

Open 2007 update [63] Colon cancer only median F/U 7 years

resection Shorter median hospital stay
CLASSIC Trial RCT No significant difference in
Jayne et al. [38] N =794 (526 OS, DFS or recurrence,

Green et al., 2013
update [64]

laparoscopic, 48% rectal
cancer)

median F/U 62.9 months

COLOR Trial RCT A 3-year difference in OS
Buunen et al. [65] | N = 1248 (excluded could not be ruled out in
Deijen et al. 2016 | BMI >30) favor of open colectomy

update [66]

Colon cancer only

10-year follow-up of Dutch
patients showed no
difference in OS, DFS and
recurrence

Barcelona Trial
Lacy et al. [39]
Lacey et al.
update [67]

RCT
N=219
Colon cancer only

Trend toward higher
cancer-related survival in
laparoscopic, median F/U
95 months

Shorter hospital stay
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Table 6.9 (continued)

Topic Study Methods Results
Chemotherapy | NSABP C-07 RCT 4-year DFS (stage II and III):
Kuebler et al. [25] | N =2407 73.2% FLOX

Yothers et al.,
2011 update [68]

Stage II/III resected with
curative intent

5-FU/LV alone (FUFA)
vs. 5-FU/LV+
Oxaliplatin (FLOX)

67% FUFA

8 year DFS (stage II and III)
69.4% FLOX
64.2% FUFA

MOSAIC

Andre et al. [26]
Andre et al., 2009
update [69]
Tournigand et al.
[70] (sub-group
analysis)

Andre et al., 2015
update [71]

RCT

N =2246

Stage II/III colon cancer
resected with curative
intent

FOLFOX4 vs. 5-FU/LV

5-year DFS (stage II and III):
73.3% FOLFOX4
67.4% 5-FU/LV

6-year OS (stage III):
72.9% FOLFOX4
68.7% 5-FU/LV

10 year OS (stage III)
67.1% FOLFOX4
59.0% 5-FU/LV

Stage II:
No improvement in DFS/
oS
No difference in DFS/OS
in low vs. high risk

X-ACT

Twelves et al. [27]
Twelves et al.,
Update 2012 [72]

RCT

N =1987
Capecitabine vs. Bolus
5-FU/LV in resected
stage III colon cancer

Equivalent DES and OS for
capecitabine and 5-FU/LV,
with few adverse events
Median follow-up 6.9 years

IDEA
Collaboration
Grothey et al. [35]

Preplanned pooled
analysis of 6 RCTs

(N =12,834)

3 vs. 6 months of
oxaliplatin-based
chemotherapy in
resected stage III colon
cancer

Noninferiority of 3 months
regime not confirmed in the
overall study population
(HR=, 1.07; 95% CI:
1.00-1.15)

Noninferiority of shorter
regime seen in CAPOX but
not FOLFOX

Among T1, T2, or T3 and N1
cancers, 3 months of therapy
was noninferior to 6 months,
3-year DFS 83.1% vs. 83.3%

OS overall survival, F/U follow-up, LR local recurrence, DFS disease-free survival, RCT random-
ized controlled trial

Referring to Radiation Oncology (See Tables 6.7 and 6.8)

1. Consider for locally advanced or recurrent disease.
2. Palliative management of symptomatic lesions with unresectable metastatic

disease.



122 S.Khorasani et al.

Referring to Multidisciplinary Cancer Conference (MCC)

1.
2.

Locally advanced or recurrent disease.
Metastatic disease in fit patients (synchronous and metachronous).

Toronto Pearls

Neoadjuvant chemoradiotherapy for locally advanced or recurrent colon cancer
may improve resectability and negative margin rates. Careful preoperative plan-
ning and multidisciplinary approach are necessary to achieve the goal of RO
resection.
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