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Colorectal Cancer: Guidelines to Management
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ABSTRACT

Colon cancer is the third leading cause of cancer deaths in Jamaica. Unique features may
exist in this predominantly black population that impact management. Additionally, there is
rationalization of some resources that may impose restrictions on the widespread applicability
of some international guidelines. We have developed here guidelines that are consistent with
the best available evidence and which are appropriate to use in our local context.

Screening: We recommend that screening should start at age 45 for the average risk patient
and may take the form of yearly stool testing (three serial samples) followed by colonoscopy
where positive. Endoscopic evaluation with flexible sigmoidoscopy every five years in combi-
nation with stool testing, or colonoscopy every 10 years are all acceptable options. Computed
tomography (CT) colonography every five years is especially useful in some patients.
Staging: Staging patients by CT scan of the chest, abdomen and pelvis is desirable. Other
options may be used but are of inferior accuracy. Magnetic resonance imaging (MRI) for stag-
ing is acceptable where CT contrast reactions exist. Rectal cancer requires additional local
staging by MRI or the less desirable transrectal ultrasound. Positron emission tomography/
computed tomography (PET/CT) has limited role in confirming or localizing metastatic disease.
Surgery: Oncologic outcomes are the same with open and laparoscopic approaches, however,
patient postoperative mobilization and cosmetic outcomes are better with the laparoscopic
approach. The required advanced minimally invasive surgical skills are not universally avail-
able. Extent of resection is determined based on curative versus palliative intent and tumour
location in relation to vascular supply. Total mesorectal or mesocolon resections are desirable.
Stapled anastomoses may be advantageous over hand sewn but suffer from reduced availabil-
ity and increased cost of stapling devices.

Metastases: Patients with metastatic disease are best managed by multidisciplinary teams with a
view to neoadjuvant chemotherapy, multi-visceral resection and intraperitoneal chemotherapy.
Pathological Assessment: Apart from tumour confirmation the pathologist assists with qual-
ity control (eg regional lymph node harvest) and suggestions on genetic and histochemical
testing. Better clinical information and specimen orientation would assist the pathologist in
providing clearer guidance. Ideally, fresh specimens should be received/ retrieved but this may
be impossible in most institutions. A pathology reporting checklist is strongly advised in order
to achieve standardization.

Adjuvant Therapy: Stage 1 and low risk Stage 2 disease patients are generally not offered
adjuvant chemotherapy. Patients with Stage 4 disease should be tested for mutations in the
KRAS and NRAS gene and offered EGFR agents like cetuximab and pantuximab.
Surveillance for survivors: No internationally agreed guidelines exist. We suggest the follow-
ing for average risk patients managed with curative intent: Every six months for five years,
patients should have clinical evaluation, carcinoembryonic antigen (CEA) [if indicated] and
CT scans of the chest, abdomen and pelvis. Other modalities like abdominal ultrasound and
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chest X-ray may substitute if CT is unavailable. A colonoscopy should be done one year after
surgery and then every five years. Surveillance for high-risk patients would be different.
The Management Flowchart in Appendix 1 captures this summary.

Keywords: Colonoscopy, neoadjuvant, oncology, screening, surveillance

INTRODUCTION

Colorectal cancer is the third leading cause of cancer
death in Jamaican men and women (1). Over the past
decade there has been a reduction in the average age of
diagnosis in the Jamaican population and approximate-
ly 20% of patients are diagnosed before age 50 (2, 3).
Though colorectal cancer is common in the Jamaican
population, there are no locally developed guidelines for
the management of these patients. The lack of locally
developed guidelines has led to the adaptation of various
guidelines from all over the world though there is strong
evidence that the disease presentation varies between
populations (4). In addition, data from the United States
of America have also showed that African Americans do
poorly compared to Caucasians (5). With this in mind,
locally developed guidelines will allow more uniform
usage of the resources available in the region in accord-
ance with current evidence in the medical literature.

Screening
Colorectal cancer presents at an earlier age in the black
population and is associated with a worse prognosis (4).
The selection of the ideal screening programme for a
patient should be based on the age of the patient, previ-
ous history of colorectal cancer or cancers known to be
associated with colorectal cancer syndromes and family
history of the patient inclusive of any known genetic
syndrome. Patients can be divided into average risk and
high-risk groups.

For the average risk group, we recommend that
screening should begin at age 45 years with any of the
following modalities:

- Stool testing: Faecal occult blood testing, faecal
immunochemicical testing (FIT) or multiplex stool
DNA (FIT-DNA). Guaiac based occult blood tests,
if used, should be done yearly and consist of three
stool samples taken on different days. Faecal immu-
nochemicical testing can be done yearly on a sample
while combination test (FIT-DNA) can be done on
a single sample every three years. A positive stool
test should be followed by a colonoscopy. The faecal
occult blood testing can be associated with false
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positive results in patients consuming meat rarely up
to two weeks before testing, the use of medications
such as iron tablets, cimetidine and the consumption
of foods such as horseradish. This risk is reduced with
the use of FIT. Faecal occult blood testing has been
shown to reduce the mortality associated with colon
cancer (6).

Faecal immunochemical testing is more sensitive for
advanced adenomas and colon cancer compared to
faecal occult blood testing and as a result it is antici-
pated that the reduction in colon cancer mortality
should be superior to faecal occult blood testing and
may be the screening test of choice in our population.
Faecal DNA tests evaluate for DNA mutations and
methylation markers. When combining FIT with
faecal DNA tests, FIT-DNA demonstrated a 92.3%
sensitivity at CRC detection (7).

Endoscopic evaluation: it can be done with flexible
sigmoidoscopy and colonoscopy. The flexible sigmoi-
doscope evaluates the left-side of the colon up to the
splenic flexure. Though it does not evaluate the entire
colon, this method of endoscopic evaluation is useful
since left-sided cancers are more common than right-
sided cancers. However, it is important to note that
the incidence of right-sided cancers is increasing (8).
Sedation and oral bowel preparation are not usually
required for this procedure, bowel preparation can be
done with an enema. As a result, complications such
as electrolyte abnormalities, dehydration, respirat-
ory depression and colonic perforation are reduced
in flexible sigmoidoscopy compared to colonoscopy.
If a colonic cancer or polyp is found at flexible sig-
moidoscopy, a colonoscopy should be performed to
ensure there are no synchronous lesions. If flexible
sigmoidoscopy is used for screening, it should be
repeated every five years in patients with average risk.
Since the right colon is not evaluated in flexible
sigmoidoscopy, right-sided cancers or polyps can be
missed. Stool tests can be combined with flexible sig-
moidoscopy to improve the sensitivity. Colonoscopy
allows for a full evaluation of the colon. It allows the
location of tumours or polyps to be determined, the
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presence of synchronous lesions to be determined and
for biopsies to be taken for histological confirmation.
Oral bowel preparation and sedation are required for
the procedure. Dehydration especially in the elderly,
electrolyte abnormalities, respiratory depression and
colonic perforation are all complications of colonos-
copy. Every patient with colorectal cancer should get
a full colonic evaluation before surgery once there
is no bowel obstruction or contraindications to colo-
noscopy, such as emergency presentation. Patients at
average risk and with a normal colonoscopic screen-
ing should have a repeat in 10 years. The costs and
availability of this test limits its usefulness as the
screening method of choice in our population.

- Radiological test: CT colonography (CTC) is
the newest modality of screening being used for
colorectal cancer. It is less invasive compared to
colonoscopy and the risk of bowel perforation is sig-
nificantly reduced. This may be a suitable modality
for use especially in the elderly population but oral
bowel preparation is usually required. Techniques
minimizing catharsis with stool tagging can be done
in patients for whom full bowel preparation is difficult
or contraindicated (9). Computed tomography colo-
nography is also indicated in evaluating the remainder
of the colon in patients with failed or incomplete colo-
noscopy or in whom colonoscopy is contraindicated
(10). Every patient found to have a polyp or cancer on
CTC should go on to have a colonoscopy. Computed
tomography colonography does not allow biopsy for
histological evaluation. Computed tomography colo-
nography is repeated every five years when used for
screening. Double contrast barium enema is no longer
recommended as a screening modality for colorectal
cancer but it retains a role in patients with incomplete
colonoscopy.

Clinical staging of colorectal cancer

If possible, all patients with colorectal cancer should
undergo CT scan of the chest, abdomen and pelvis before
elective surgery (11). This is important because the liver
is the most common site of metastasis and the lung is the
second most common site of metastasis. Carcinomatosis
is seen more often in patients with full thickness involve-
ment of the bowel wall extending into the peritoneal
cavity (12). Regional and distant nodal involvement are
also well evaluated with CT scan. Synchronous colorec-
tal metastasis is seen in approximately 25% of patients
with colorectal cancer and approximately 50% will
eventually develop metastasis to the liver (13). With

this in mind, the staging CT scan is not only used to
detect synchronous metastases but also forms a base-
line for future reference with subsequent surveillance
CT scans. The staging CT scan should be a triphasic
scan with IV contrast of thin slices (14). For patients in
whom administration of iodinated contrast material is
contraindicated, a non-contrast CT scan of the chest and
gadolinium based contrast MRI of the abdomen can be
used for staging (15).

If CT or MRI is not available, chest X-ray and abdom-
inal ultrasound can be substituted though the sensitivity
of these investigations is significantly reduced compared
to a CT scan of the chest, abdomen and pelvis (16).

Additional staging investigations are required for
rectal cancer to determine the tumour (T) and node (N)
stage. This is important because treatment decisions
such as the use of neoadjuvant chemoradiotherapy will
be dependent on this. The T and N stage can be assessed
using pelvic MRI and transrectal ultrasound. Pelvic
MRI utilizing a surface coil is preferred for the assess-
ment of the T and N stage for rectal cancer. Transrectal
endoscopic ultrasound (TEUS) is an option for assessing
early stage tumours (T1-2, NO) but due to lack of depth
penetration, is limited in large tumours and for other
organ invasion. Pelvic MRI is superior to TEUS for the
assessment of the circumferential resection margin.

The initial assessment of the circumferential resec-
tion margin is important since patients with a positive
resection margin have a higher risk of local recurrence
and a poorer prognosis. Patients whose initial assessment
indicates a positive circumferential resection margin are
candidates for neoadjuvant chemoradiotherapy. The
presence of tumour or lymph nodes with metastases
within Imm from the resection margin is considered a
positive circumferential resection margin (18).

The routine use of a PET/CT is not recommended for
staging of colorectal cancers. Positron emission tomog-
raphy/computed tomography may have a role to play in
situations where the CEA is elevated but a metastasis
cannot be found. It is also useful for indeterminate lesion
detected by MRI or contrast enhanced CT scan and in
the detection of local recurrence (19).

Surgical management

Colonic resection can be performed laparoscopically or
open. There is no difference in oncologic outcomes with
the method of resection chosen (20). However, lapa-
roscopic resection provides additional benefits, which
include: reduced postoperative pain, shorter hospital stay
and better cosmetic outcome (21). Whichever method
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is chosen, it is very important to ensure that sound
oncologic principles are followed with the resection of
colon cancer. Laparoscopic colectomy should only be
performed by a surgeon who has advanced training or
experience in laparoscopic colectomy (22). Patients who
have an obstructing tumour, locally advanced tumour
(T4) and extensive adhesions may not be candidates for
laparoscopic colectomy (22).

Irrespective of the method chosen, at the beginning
of the surgery, a thorough intra-abdominal examination
should be performed to check for peritoneal metastasis,
omental deposits and metastasis to solid organs such as
the liver and spleen. Though imaging would have been
performed before surgery, metastases that are sub-cen-
timetre in size can be missed (14). If on examination,
there is a suspicion of peritoneal metastasis, this can
be confirmed by frozen section of a biopsy or cyto-
logical evaluation of peritoneal fluid or washings (23).
Metastasis to solid organs can be confirmed by a wedge
resection or core biopsy once there is no bleeding risk.
The presence of peritoneal metastasis or metastasis to
solid organs is considered Stage 4 disease and a decision
should be made if the goal of treatment remains cura-
tive or now palliative. Such a scenario may warrant a
resubmission of the patient’s case for a multidisciplinary
discussion.

The colectomy to be performed is determined by the
presence of the tumour along with the arcade of vessels
supplying the bowel. The regional lymph nodes drain-
ing the bowel containing the tumour will be present in
this vascular arcade (24). A minimum of 12 lymph nodes
should be resected for the lymphadenectomy to be con-
sidered adequate (25).

The names of the various colectomies based on these
vascular arcades are:

- Right hemicolectomy

- Extended right hemicolectomy
- Left hemicolectomy

- Sigmoid colectomy

- Anterior resection

- Low anterior resection

A total mesorectal excision (TME) is the surgi-
cal procedure to ensure adequate lymphadenectomy in
patients undergoing curative resection for rectal cancer
(26). The mesorectum provides a natural boundary for
rectal cancer spread. A TME excision should be done
with sharp dissection, taking great care to remove the
fascial envelope intact with the tumour. By removing the
fascial envelope intact, this will reduce the spillage of

tumour cells and the prevention of divest in the speci-
men that could result in tumour or cancer laden lymph
nodes being left behind. Rectal cancers to the upper
third/above the peritoneal reflection are treated similar
to colon cancers where chemoradiation before surgery is
not routinely practised (27). Rectal cancer to the middle
third and lower third are treated with neoadjuvant chem-
oradiotherapy if the lesion is T3 or T4 and also if there
is evidence of lymph node involvement. Upper and mid
rectal tumour are treated with a low anterior resection,
with a mesorectal horizontal transection 5 cm below the
lower edge of the tumour to ensure removal of the lymph
nodes draining the tumour. Rectal cancers to the distal
third are treated with ultralow anterior resection with
coloanal anastomosis or abdominoperineal resection
(26). Abdominoperineal resection is the procedure of
choice when the tumour encroaches on the anal sphinc-
ter (18). A distal resection margin of 2 cm or more is
preferred for low rectal cancer. For patients undergoing
an ultralow anterior resection, especially after neoad-
juvant chemoradiotherapy, a temporary diverting loop
ileostomy is sometimes used to protect the anastomosis,
as the anastomotic leak risk exceeds 10%. Patients with
anastomotic leaks have increased perioperative mortal-
ity and reduced cancer specific survival.

A Hartmann’s type procedure is performed predomi-
nantly in patients who are assessed to have a high-risk of
anastomotic leak, patients with pre-existing faecal incon-
tinence, the elderly, emergency surgery and patients with
large tumours. In this procedure, the rectosigmoid por-
tion of the bowel is removed and the proximal colon is
used to fashion an end-colostomy. The distal rectum or
anus is closed as a pouch. A high percentage of patients
with Hartmann’s procedure will never get restoration
of bowel continuity and every effort should be made to
restore continuity at the initial surgery, if it is not risky
for the patient.

Suspicious nodes outside the field of nodes draining
the tumour should be sampled but extended lymphad-
enectomy is not recommended (29). Ideally a proximal
and distal margin of 5 to 7 cm should be obtained to
ensure removal of the pericolonic lymph nodes in colon-
ic cancers (30). A positive resection margin confers a
poor prognosis for the patient, hence the surgeon should
be prepared to do an en bloc multivisceral resection
and/ or resection of any adhesions involving the tumour
to obtain a negative resection margin (31). Computed
tomography or MRI will often indicate the need for mul-
tivisceral resection before surgery. The identification of
the need for multivisceral resection before surgery will
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allow the necessary specialties to be a part of multidis-
ciplinary planning for the surgery. Patients requiring
multivisceral resection may also be candidates for neo-
adjuvant therapies. Multivisceral resections for T4 rectal
cancers commonly include the bladder, ovary, vagina
and uterus. If the urinary bladder is involved, a partial
cystectomy with or without re-implantation of the ure-
ters maybe required. If the tumour invades the trigone of
the bladder, a complete cystectomy with an ileal conduit
or a neo-reservoir is required.

If the colon cancer is synchronous the options for
resection are extended colectomy or segmental bowel
resections. Extended colectomy is preferred when the
synchronous tumour is due to underlying causes such as
ulcerative colitis and FAP (32). Whenever possible, with-
out putting the patient at increased risk, a primary bowel
anastomosis should be performed. The anastomosis can
be performed with staples or hand sewn. Stapled bowel
anastomoses are quicker to perform and are associated
with a reduced rate of anastomotic leakage, especially
when used by more inexperienced surgeons (33).

Colonic cancer can also present with emergencies
such as obstruction, bleeding and perforation. The man-
agement of colonic obstruction from cancer is dependent
on whether the obstruction is right-sided or left-sided,
as well as the age and clinical condition of the patient.
Right-sided obstructing colonic cancer can be managed
with a right hemicolectomy with primary anastomosis
provided there are no contraindications to anastomosis
and the patient is fit for surgery. There is increasing evi-
dence that colonic stenting is an option for right-sided
tumour. Obstructing left-sided colon cancer can be man-
aged with colectomy, proximal diversion or colonic
stenting as a bridge to resuscitation and resection at a
later date (34). Colonic stenting can be associated with
perforation of the colon and increase the risk of recur-
rence in patients with potentially curable disease (35).

Management of metastatic colon cancer

About 50% of patients with colon cancer will develop
metastases (13). The common sites of metastases from
colon cancer are liver, lung, ovary, retroperioneum and
the peritoneal cavity (37). Most patients with colon
cancer metastases will not be candidates for curative sur-
gical resection. All cases of metastatic colorectal cancer
should be discussed in a multidisciplinary meeting to
determine the best method of management. Patients
with resectable liver and/ or lung metastases should be
offered surgery since surgery represents the only chance
of a cure (38). The five-year survival of patients having

RO liver resection of colorectal metastases is 50% and
survival at 10 years is 25% (39). Survival results of
patients having liver resection for colorectal metastases
continue to improve with the advances in chemothera-
peutic agents and biologics. Metastatic colon cancer
can present as synchronous metastases or metachronous
metastases. Resectable synchronous metastatic disease
to liver or lung can either be resected with the primary
tumour or as a staged procedure (40).

Techniques such as downsizing of the tumour with
chemotherapy, two staged liver resection and portal vein
embolization can be used to make patients who are bor-
derline resectable candidates for liver resection (41).
Metastasectomy is not only recommended for patients
with liver and lung metastasis, but also for select
patients with metastasis to areas beyond the lung and the
liver (42). The majority of patients undergoing metasta-
sectomy will require perioperative chemotherapy (43).
For patients with isolated metastases to the peritone-
um, cytoreductive surgery and heated intraperiotoneal
chemotherapy has been shown to be more effective than
systemic chemotherapy (44).

If the metastatic disease is not resectable, a resec-
tion of the primary is only recommended for colonic
obstruction, bleeding and perforation. Chemotherapy
is a standard method of palliation for patients who are
not candidates for metastasectomy but are fit enough for
therapy (45). Colonic obstruction can be palliated with
colonic stents and bleeding may be palliated with endo-
scopic methods or angiography with embolization.

Pathological assessment of the specimen

The role of the pathologist in evaluating specimens for
colorectal cancer has changed dramatically, as they are
no longer just for confirmation of malignant disease, but
serves as clinical docent that help to ensure maintenance
of high quality surgical care and onco-therapeutic man-
agement. In some centres they may even be the prompters
for the genetic evaluation for hereditary disease.

It is very important that the pathologist be provided
with as much information as possible. The use of preop-
erative therapies such as chemoradiotherapy can cause
a complete pathologic response, especially in rectal
carcinomas. If the pathologist is aware that preopera-
tive therapies were given and the location of the tumour
was provided, extra efforts can be made to assess for any
residual cancer cells or fibrosis in response to treatment.
Ideally, the pathologist should examine the specimen
fresh since fixation with formalin can cause significant
shrinkage of tissue. However, an examination of the
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fresh specimen by the pathologist may not be possible
in centres that do not have a pathologist on staff or in the
case when the surgeries are conducted after work hours.
The specimen should be oriented by the surgeon for the
pathologist and the proximal and distal margins should
be identifiable. Any points of close or potentially posi-
tive margin should be marked for identification.

Not all colonic tumours present to the pathologists in
the form of colectomy specimens. In early stage disease,
ie neoplastic glandular invasion through the muscula-
ris mucosae into but not beyond the submucosa, pT1
tumours; they can be removed endoscopically via pol-
ypectomy and endoscopic submucosal dissection (ESD).
These tumours are then evaluated microscopically for
resection margin status and the possibility of harbouring
high-risk features of lymph node involvement, which
serves as a statistical guide to determine whether or not
to offer surgical resection (46).

The margins of all resected specimens (endoscopic
or otherwise) should be marked by the pathologist and
the distance of the tumour from the margins reported.
The distal and proximal luminal margins of colectomy
specimens are rarely ever involved. It has been argued
in cases that if the tumour lies > 5 cm away from the
margin macroscopically, the chances that these margins
are positive approaches zero (47), and we have never
seen a case where this is not true. The surgical resection
margin that is now currently in vogue is the circumferen-
tial/radial margin (CRM). This margin is the adventitial
soft-tissue margin in closest proximity to the deepest
point of tumour penetration. This tumour extension
could be direct, within lymph nodes, or within or around
neural or vascular structures. If the tumour comes to
within 1 mm of this margin it is considered to be posi-
tive and the risk of local recurrence is increased (48).
Technically, the serosal surface is not a surgical margin,
however, tumours that invade along the antimesenteric
border has the potential to extend to involve this sur-
face, which results in an increased risk or peritoneal
dissemination. If the tumour extends beyond the elastic
lamina of the serosa it is said to have a lower disease
free survival than those that do not, but this still remains
controversial (49).

The anatomical site of the tumour must be recorded
and it is also advised that its location below or above
the peritoneal reflection should be too, if applicable. The
tumour sidedness may impact screening, follow-up and
given the possible difference in tumour biology, it may
even assist in guiding therapy (50).

Rectal carcinomas highlight the role that surgical
competence plays in the management of colorectal dis-
ease. The complete removal of the mesorectal envelope
with the diseased rectum intact have been shown to
achieve an adequate CRM and remove the most likely
involved lymph nodes which results in a decrease in the
recurrence rate and prolongs the patient’s overall sur-
vival (51).

Perforation of colonic viscera with tumour, iatro-
genic and otherwise, is rare. When this is present it is
associated with increased mortality not only from peri-
tonitis but it may also result in seeding of the peritoneum
by tumour cells and increased local recurrence rate (52).

The majority of colorectal carcinomas are conven-
tional adenocarcinomas and the other common types
are medullary carcinomas, neuroendocrine carcinomas
(small cell > large cell), mixed carcinomas (adenoneu-
roendocrine, adenosquamous, etc) and pure squamous
cell carcinoma. Medullary carcinoma is a distinctive
subtype of carcinomas which are strongly associated
with right-sidedness, increased tumour infiltrating lym-
phocytes and microsatellite instability [MSI] (53). This
subtype can be seen in acquired DNA mismatch repair
(MMR) gene abnormalities and in Lynch syndrome.
Certain subtypes of adenocarcinomas, eg mucinous and
signet ring cell variants may also be associated with
MSI-H status or other genetic abnormalities but even
when not associated with such, they have an infiltrating
pattern of growth which is a poor prognostic factor.

Tumour grading (in colorectal carcinoma) for the
most part has been unchanged since the time of Dukes’
seminal paper (36). Currently grading in pathology has
become somewhat contracted and the World Health
Organization (WHOQO) two-tiered grading system has
been shown to be most reproducible while still main-
taining prognostic significance (54). Nevertheless, for
gastrointestinal (GI) tumours three- or four-tiered sys-
tems are still currently in use. The overall grade ascribed
to colonic tumours is the predominant grade pattern
identified under the microscope.

The depth of tumour invasion is one of the most
important tenets in colon cancer reporting and this indi-
cates what the pT portion of the pTNM stage is going to
be. The pT staging is as follows:

* pTis: Carcinoma in situ, intramucosal carcinoma
(involvement of lamina propria with no extension
through muscularis mucosae).

* pTl: Tumour invades the submucosa (through the
muscularis mucosae but not into the muscularis

propria).
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e pT2: Tumour invades the muscularis propr.

* pT3: Tumour invades through the muscularis propria
into pericolorectal tissues.

e pT4: Tumour invades the visceral peritoneum or
invades or adheres to adjacent organ or structure.

o pT4a: Tumour invades through the visceral peri-
toneum (including gross perforation of the bowel
through tumour and continuous invasion of tumour
through areas of inflammation to the surface of the
visceral peritoneum).

o pT4b: Tumour directly invades or adheres to adja-
cent organs or structures.

The majority of tumours seen in our institution are pT3
tumours (55), however, we tend to see a fair share of
pT4. The sequelae of serosal surface involvement is
mentioned above.

It is recommended that a minimum of 12 regional
lymph nodes should be examined in order to properly
stage the patient, however, efforts should be made to
examine all nodes present in the specimen. The pN stag-
ing is as follows:

* pNO: No regional lymph node metastasis.

* pNI: One to three regional lymph nodes are positive
(tumour in lymph nodes measuring > 0.2 mm), or any
number of tumour deposits are present and all
identifiable lymph nodes are negative.

o pNla: One regional lymph node is positive.

o pN1b: Two or three regional lymph nodes are

positive.

o pNlc: No regional lymph nodes are positive, but
there are tumour deposits in the subserosa, mesen-
tery, or non-peritonealized pericolic, or perirectal/
mesorectal tissues.

* pN2: Four or more regional lymph nodes are positive
o pN2a: Four to six regional lymph nodes are positive
o pN2b: Seven or more regional lymph nodes are

positive.

In the majority of cases the recommended twelve
lymph nodes are identified, however, in situations
where the surgical excision of the pericolonic tissues
borders on inadequacy and the patient has undergone
neoadjuvant oncotherapy, it may be difficult to attain
the recommended standard. Complete removal and
fixation of the pericolonic fat in Bouin’s solution may
assist in achieving higher lymph node yields. One must
note, that in some cases, even with the use of ancil-
lary tests (histochemical and immunohistochemical
stains), it may be difficult to determine whether or not

a tumour deposit is a completely effaced lymph node.
If no lymph nodes are positive the tumour should be
ascribed a nodal status of Nlc, however, if positive
nodes are present in the specimen the tumour deposits
are separately recorded.

Lymphovascular [small vessel] (56), vascular (large
vessel) and perineural invasion (57) have all been estab-
lished adverse prognostic factors that should be recorded
on colorectal carcinoma pathology reports. Both small
vessel disease and perineural involvement are asso-
ciated with nodal tumour involvement. Large vessel
disease can either be intramural or extramural. These are
best identified with the use of elastin stains. Extramural
mural venous involvement is an independent predictor
of liver metastasis (49).

Tumour budding is defined as tumour cells arranged
singly or in small clusters of <5 cells. They are usually
at the leading edge of the tumour, however, intratumour-
al tumour buds may also be identified. Nevertheless,
reporting of tumour buds remains optional. But just like
its most similar counterpart, lymphovascular invasion,
it will most likely become mandatory. High-risk tumour
budding is associated with nodal involvement and has
attained the status as a poor prognostic factor (58). The
extent of lymph node resection in our population can
be further optimised (58).

The pathological staging of colon cancer is currently
being done by the 8" edition of the AJCC. In this edition,
T1 - tumours involve the submucosa;

T2 - tumours penetrate through the submucosa into the
muscularis propria;

T3 - tumours penetrate through the muscularis propria;
T4a - tumours directly penetrate to the surface of the
visceral peritoneum; and

T4b - tumours directly invade or are adherent to other
organs or structures.

Nla - (1 positive lymph node)

N1b - (2-3 positive lymph nodes)

Nlc - (tumour deposit(s) in the subserosa, mesentery, or
non-peritonealized pericolic or perirectal tissues without
regional nodal metastasis ie, satellite tumour nodules)
N2a - (4-6 positive nodes)

N2b - (7 or more positive nodes)

MIla - when metastases are to only one site/solid organ
(including to lymph nodes outside the primary tumour
regional drainage area) are positive.

M1b - is used for metastases to multiple distant sites or
solid organs, exclusive of peritoneal carcinomatosis.
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Milc - category for peritoneal carcinomatosis with or
without blood-borne metastasis to visceral organs (59).

At a minimum, the pathologist should provide the
following: tumour grade, depth of penetration, involve-
ment of adjacent organs, perforation, lymphovascular
invasion, perineural invasion, number of lymph nodes
involved, margins (proximal, distal and circumferential
margins), as well as, the presence of distant metastases.

To ensure that the base requirements are
submitted it is strongly advised that a colorectal
cancer reporting checklist is used (60). An example of
one that is currently utilized our institution is present
below [Appendix 2].

Adjuvant therapy

The decision to offer systemic adjuvant therapy is
dependent on the stage of the disease and the risk assess-
ment of the patient. Patients are classified as high-risk if
they have poorly differentiated histology or any of the
following: MSI-H, LVI, less than 12 nodes removed,
bowel obstruction, perineural invasion, localized perfo-
ration, close or positive margins. Low-risk patients have
Stage 1 disease or MSI-high disease. The prognosis for
low-risk disease is so good that adjuvant chemotherapy
is not recommended.

Patients with low risk Stage 2 disease are usually
not offered adjuvant chemotherapy. If chemotherapy is
offered the agents of choice are capecitabine or 5-fluo-
rouracil and leucovorin (5-FU/LV). High-risk Stage 2
patients are treated with either observation or chemo-
therapy. The chemotherapeutic agents of choice are
5-FU/LV, capecitabine, CapeOX, FOLFOX or FLOX
(28). Oxaliplatin offers no additional benefit in Stage 2
disease without high-risk features (61).

Chemotherapy is recommended for all Stage 3 dis-
eases. The regimens of choice are FOLFOX or
CapeOX (62, 63).

Itis now standard practice to test colon cancer patients
for microsatelitte instability (MSI) because this can help
in the decision-making process for adjuvant chemother-
apy. Microsatelitte instability occurs when the MMR
protein is defective. A defective MMR gene can occur
from mutation or modification such as methylation.
Mutations of the MMR gene, such as MLH1, MSH2,
MSH6, PMS and EpCAM, are associated with Lynch
syndrome. Tumours with MSI are further classified in
to MSI-high or MSI low. Microsatelitte instability-high
tumours are often associated with Stage 2 and rarely asso-
ciated with Stage 4 disease, as such MSI-high tumours
typically confer a good prognosis. Despite the positive
prognosis, MSI-high tumours have been shown to have

reduce benefit from fluoropyrimidine chemotherapeutic
agents. Patients with Stage 2 disease and MSI-high have
a good prognosis and do not require chemotherapy, even
if the colon cancer is poorly differentiated.

Routine testing of Stage 1, 2 and 3 disease for KRAS/
NRAS is not recommended. However, patients with met-
astatic colon cancer should be tested for mutations in the
KRAS and the NRAS genes. Patients with these genes
mutation should not be treated with anti-EGFR (epider-
mal growth factor receptor) agents, such as cetuximab
and panitumumab, because they have been shown to
have no benefit as immunotherapy whether for single or
combination use. Patients who do not test positive for
the KRAS and NRAS mutations are said to have wild
type KRAS and NRAS genes. Interestingly enough,
though some patients with wild type KRAS and NRAS
will respond to anti-EGFR agents, not all patients with
wild type KRAS and NRAS genes will respond to those
medications. As such, additional testing is required for
these patients to determine if they have a mutation in
the BRAF gene, which will help to predict which patient
with wild type KRAS/NRAS will not respond to anti-
EGFR medications.

Monitoring of colon cancer survivors

There is no agreed international standard on how to
manage colorectal cancer survivors. We recommend
that patients treated for Stage 2 and 3 disease should be
seen regularly because of the risk for recurrence and also
because some patients with recurrence are candidates
for curative treatment. A physical examination every six
months for five years along with six monthly CEA for
five years in those patients with CEA that was elevated
before surgery but normalized after surgery. A CT scan
of the chest, abdomen and pelvis every six months for
five years although recommended may be excessive and
done annually for the first three years after surgery when
it is likely to give maximum benefit is more practical.
As with preoperative staging, follow-up with non-con-
trast CT chest and MRI abdomen for those patients in
whom iodinated contrast cannot be administered is an
option. Although not preferred, abdominal ultrasound
and chest X-ray can be substituted if CT scan or MRI
is not available. Patients who have a high-risk of recur-
rence and patients who potentially resectable may require
more intensive three monthly follow-up. A colonoscopy
should be performed within a year of the initial curative
surgery for colorectal cancer. The frequency of subse-
quent colonoscopies will be dependent on the outcome of
the previous colonoscopy. If the colonoscopy performed
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after curative surgery is normal, subsequent
colonoscopies can be performed every five years (64).
Patients with a persistently elevated CEA or a rising
CEA after surgery should be assessed with a complete
history, examination, CT scan of the chest, abdomen
and pelvis as well as a colonoscopy PET/CT is
recommended when a cause for the elevated CEA
cannot be found. Positron emission tomography/
computed tomography is also recommended in patients
who are candidates for resection of metastasis, to
exclude metastasis elsewhere.

Appendix 1: Management Flowchart

For young patients with colorectal cancer and patients
from high-risk families, genetic testing should be done
to exclude known genetic conditions, such as famil-
ial adenomatous polyposis syndrome and hereditary
non-polyposis colon cancer syndrome. A positive test
for genetic conditions causing colon cancer will allow
secondary prevention measure such as, increase surveil-
lance, prophylactic colectomy and screening for others
cancers that are associated with that particular syndrome.
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Appendix 2: Pathology Reporting Checklist for
Colorectal Cancer
Type of Procedure:
Tumour Type:
Grade (Differentiation): Well } Low Grade
Moderately }
Poorly } High Grade
Undifferentiated }
Location:
Size (greatest dimension):
Depth of invasion:
Perforation: Absent: Present: Tumour: Inflammatory:
Lymphovascular invasion: Present Absent  Indeterminate
[Small vessel- intratumoural]
Venous invasion: Present Absent  Indeterminate
[Large vessel- peritumoural]
Perineural: Present Absent  Indeterminate
Borders: Infiltrating Pushing
Infiltrating Lymphocytes: Absent Present:
Intraepithelial Peritumoural Crohn’s-like

Treatment Effects: (Mandard): Not applicable
TRG2 (Rare residual cells)
TRG4 (Tumour > fibrosis)

TRG1 (No residual)
TRG3 (Fibrosis > tumour)
TRGS5 (No regression)

Margins:
Proximal: Involved Not Involved :
Distal: Involved Not Involved :

Circumferential (Radial): Involved Not Involved : Distance

Visceral peritoneum: Involved Not Involved :
Lymph nodes: Macro#: Micro#: ITC#:
(>2 mm) (0.2-<2.0mm) (<0.2 mm)

Non-tumourous bowel:

Staging: TNM: pT N M
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