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A cartoon about colonoscopies.1

[A RESEARCH COORDINATOR’S
GUIDE]
An Introduction to Colorectal Cancer
Several of the studies conducted by the Colorectal Surgery Group are cancer
studies. This booklet would be a great resource for background knowledge to
these studies and a first look into how our study patients are seen in hospital.
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I. What is colorectal cancer?
Let us first break down the term “colorectal cancer” to answer this question.
What is cancer?
Normal cells in the body grow and multiply to replace old tissue, to heal wounds, and to maintain
function of organs.2 These cells require genetic information to tell them how to reproduce.2
Sometimes, this genetic information changes or mutates, resulting in an abnormal growth of cells into a
mass called a tumour.2 Some tumours are called benign tumours, which mean that they grow only at
the site where they begin.2 Other tumours are called malignant tumours or cancers, meaning they may
either invade and damage normal tissue at the site of origin or they may spread to distant organs
(metastasize).2

What are the colon and rectum?
The gastrointestinal tract is the structure that extends from the mouth to the anus, which includes the
stomach and intestines.3 The lower part of the gastrointestinal tract is the large intestine.3 The large
intestine functions in absorption of water and elimination of waste from the body.3
The colon and the rectum are the sections that make up the large intestine.3 (A detailed description of
the structures and anatomy of the colon and rectum is provided in the following section.) The colon is
located in the abdomen; whereas, the rectum is located in the pelvis.4 The difference in the location is
important to consider for the type of treatment for colon and rectal cancer cases (see Chart 2 on page
7).4

Now, returning back to our question...
Colorectal cancer is the cancer originating from the abnormal growth of cells in the colon and/or
rectum.2 This cancer is also known as colon cancer, rectal cancer, or bowel cancer.2 Colorectal cancer is
the second leading cause of cancer death in Canada for both men and women and more prevalent in
developed countries.3

COLORECTAL SURGERY GROUP | Authored by Jennifer Lee

3

II. Structure and Anatomy
The Structure of the Colon
The colon is the beginning section of the large intestine.5 This section is approximately 1.5 to 1.8 metres
in length.3 There are four parts of the colon:5
1. ascending colon - starts at the cecum and goes up along the right side of the body to the transverse
colon5
2. transverse colon - crosses the upper abdomen as it joins the ascending colon to the descending
colon5
3. descending colon - travels down the left side of the body as it connects the transverse colon to the
sigmoid colon5
4. sigmoid colon - the “S-shaped” curve that connects the descending colon to the rectum5

Figure 1. Diagram of the colon and
rectum.6
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The Structure of the Rectum
The rectum is approximately 12 cm in length and is the section of the large intestine from the sigmoid
colon to the anal canal.3
The Layers of the Colon and Rectum
The colon and the rectum consist of a number of different tissues that are organized into layers.5 The
following are the layers:





mucosa - This layer consists of the epithelium (inner lining of the intestinal wall), the lamina
propria (connective tissue) and the muscularis mucosa (a thin layer of muscle)5
submucosa - This layer consists of connective tissue, glands, blood vessels, lymphatic vessels
and nerves5
muscularis propria - This is a thick muscular layer that is involved in propulsion of contents
along the intestine5
serosa - This is the outermost layer that is present in the colon but not the rectum5

Figure 2. The layers of the colon wall.7

COLORECTAL SURGERY GROUP | Authored by Jennifer Lee

5

III. Staging
Staging is used to describe the extent of the cancer in the body.8 Staging is based how far the cancer
has grown through the intestinal wall and whether or not the cancer has spread to the lymph nodes and
distant organs.8 This information is crucial in determining the treatment and prognosis of the patient.8
There are two types of staging:
1. Clinical staging - This staging is the doctor’s best estimate using information acquired from physical
exams, biopsy, and imaging exams such as CT and MRI.8
2. Pathologic staging - This staging occurs after surgery (applicable to cases in which treatment involves
surgery) and includes the doctor’s best estimate and the results after surgery.7 This staging is usually
more accurate than clinical staging.8

AJCC (TNM) Staging System
The American Joint Committee on Cancer (AJCC), also known as the TNM system, is a common
standardized system that is used to describe the extent of the cancer.8 The TNM system uses 3 pieces of
information for staging:




T for primary TUMOUR - describes how far the primary tumor has grown into the wall of the
intestine and whether it has grown into nearby areas.8
N for regional lymph NODES - describes the extent of spread to regional (nearby) lymph nodes. 8
M for distant METASTASIS - indicates whether the cancer has metastasized (spread) to other
organs of the body. 8

Tα Nβ Mγ
T Categories:*
Tx
Tis
T1
T2
T3
T4a
T4b

Cannot be assessed.
The cancer is in the earliest stage (in situ). It involves only the mucosa. It has
not grown beyond the muscularis mucosa.
The cancer has grown through the muscularis mucosa and extends into the
submucosa.
The cancer has grown through the submucosa and extends into the muscularis
propria.
The cancer has grown through the muscularis propria and into the outermost
layers of the colon or rectum but not through them. It has not reached any
nearby organs or tissues.
The cancer has grown through the serosa.
The cancer has grown through the wall of the colon or rectum and is attached
to or invades into nearby tissues or organs.
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N categories:*
Nx
N0
N1

N2

Cannot be assessed.
No cancer in nearby lymph nodes.
Cancer cells are found in or near 1 to 3 nearby lymph nodes.
N1a: 1 nearby lymph node
N1b: 2 to 3 nearby lymph nodes
N1c: Small deposits of cancer cells are found in areas of fat near lymph nodes,
but not in the lymph nodes themselves.
Cancer cells are found in 4 or more nearby lymph nodes.
N2a: 4 to 6 nearby lymph nodes
N2b: 7 or more nearby lymph nodes

M categories:*
Mx
M1a
M2b

Cannot be assessed.
The cancer has spread to 1 distant organ or set of distant lymph nodes.
The cancer has spread to more than 1 distant organ or set of distant lymph
nodes, or it has spread to distant parts of the peritoneum (the lining of the
abdominal cavity).

*The following definitions of staging were taken from the American Cancer Society.8
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Figure 3. Staging for colon cancer.9

Stage Grouping
The T, N, and M categories can be combined to form stage groupings, which are expressed in Roman
numerals.8

Tα + Nβ + Mγ = Stage Grouping
Stage

TNM included

0
I
II
III
IV

Tis, N0, M0
T1-2, N0, M0
T3-4, N0, M0
Any T, N1-2, M0
Any T, Any N, M1
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IV. The Story of the Patient: From Diagnosis to Follow-up
The following flowchart follows a patient from suspicion of diagnosis to follow-up.
Chart 1. Steps taken from Diagnosis to Follow-up4
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This chart was adapted from the Colorectal Cancer Care: A Cancer Care Map for Patients with permission from the
Colorectal Surgery Group.

The following flowchart demonstrates the difference in treatment for colon and rectal cancer.
Treatment is dependent on the location and staging of the cancer.4
Chart 2: Treatment Flowchart of Colon vs. Rectal Cancers4

This chart was adapted from the Colorectal Cancer Care: A Cancer Care Map for Patients with permission from the
Colorectal Surgery Group.
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V. Glossary*
anal canal

The terminal section of the rectum.

ascending colon

The part of the large intestine that extends from the cecum to the bend on the
right side below the liver.

benign

Of a mild type or character that does not threaten health or life <a benign
tumour>.

biopsy

The removal and examination of tissue, cells, or fluids from the living body.

CEA

Carcinogenic embryonic antigen. A tumour marker in the blood that may help
detect recurrence.

cecum

The blind pouch at the beginning of the large intestine into which the ileum
opens from one side and which is continuous with the colon.

chemotherapy

The use of chemical agents in the treatment of cancer.

colonoscopy

The endoscopic examination of the colon

CT scan

CAT scan. A sectional view of the body constructed by computed tomography.

descending colon

The part of the large intestine on the left side that extends from the bend
below the spleen to the sigmoid colon.

gastroenterologist

A specialist in gastroenterology, a branch of medicine concerned with the
structure, functions, diseases, and pathology of the stomach and intestines.
This individual performs colonoscopies.

epithelium

The inner lining of the intestinal wall. Layer in which absorption of nutrients
occurs.

ERUS

Endorectal ultrasound. A procedure where a probe is inserted into the rectum
and high frequency sound waves (ultrasound waves) are generated. Used as a
diagnostic exam to stage rectal cancers pre-radiation and to assess the
shrinkage of tumour post-radiation (pre-surgery).

in situ

Cancer in the stage of development when the cancer cells are still within their
site of origin.

lamina propria

A highly vascular layer of connective tissue under the layer of epithelium.

lymph node

A rounded mass of tissue in the body through which lymph passes to be
filtered and cleaned. Lymph is a pale fluid that contains white blood cells and
that passes through channels in the body and helps to keep bodily tissues
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healthy.
malignant

Tending to infiltrate, metastasize, and terminate fatally <malignant tumors>.

metastasis

The spread of cancer cells from the initial or primary site of disease to another
part of the body.

MRI

Magnetic resonance imaging. A non-invasive diagnostic technique that
produces computerized images of internal body tissues and is based on nuclear
magnetic resonance of atoms within the body induced by the application of
radio waves.

mucosa

The innermost layer of the gastrointestinal tract. Consists of the epithelium,
lamina propria, and muscularis propria.

muscularis mucosa

A thin muscular layer that is part of the mucosa.

muscularis propria

A thick muscular layer of the intestinal wall that is involved in propulsion of
contents along the intestine. Located between the submucosa and serosa (if
present).

mutate

To alter the genetic information of one’s cell.

oncologist

Cancer specialist.

peritoneum

The serous membrane that forms the lining of the abdominal cavity.

prognosis

The prospect of survival and recovery from a disease as anticipated from the
usual course of that disease or indicated by special features of the case.

radiation

A therapy that uses high-energy waves to shrink tumours and kill cancer cells.
X-rays, gamma rays, and charged particles are types of radiation used for
cancer treatment.

serosa

The outermost layer of the intestinal wall that is present in most of the colon
but not the rectum.

sigmoid colon

The “S-shaped” part of the colon immediately above the rectum.

submucosa

The layer of the intestinal wall that is located between the mucosa and
muscularis propria. Consists of connective tissue, glands, blood vessels,
lymphatic vessels and nerves.

transverse colon

The part of the large intestine that extends across the abdominal cavity joining
the ascending colon to the descending colon.

tumour

An abnormal benign or malignant new growth of tissue that possesses no
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physiological function and arises from uncontrolled usually rapid growth of
cell.
*The following definitions were taken from the Merriam-Webster Online Medical Dictionary.
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