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Anatomy of the
Gastrointestinal (GI) Tract
•
•
•

•
•

The Stomach approximately 12 inches
long, 6 inches in diameter
The Small Intestine consist of the
Duodenum, Jejunum and Ileum ,
approximately 20-22 feet long, 1 inch in
diameter
The Large Intestine consist of the Cecum,
Ascending, Transverse, Descending,
Sigmoid Colon, Rectum and the Anus,
approximately 5 feet long (60 inches) and
2- 3 inches in diameter
The Rectum is approximately 8-10 inches
and 2.5 inches in diameter
Anus is 2-3 inches long, 3-4 inches
diameter

Colorectal Cancer (CRC)
▪ Develops when there is abnormal
growth in the Colon, Rectum and
Anus

▪ The Colon and Rectum (Colorectum),
combines the Large Intestine and
the final part of the gastrointestinal
(GI) system, which processes food
for energy and rids the body of solid
waste (fecal matter or stool)

What is Colorectal Cancer (CRC)?
• CRC is a disease characterized by the unchecked division and
survival of abnormal cells. When this type of abnormal growth
occurs in the colon or rectum, it is called Colorectal Cancer
(CRC).

• Due to advances in screening techniques and
improvements in treatments, the death rate from
Colorectal Cancer has been falling.

Colorectal
Cancer
•

The American Cancer
Society estimates the
number of Colorectal
Cancer cases in the United
States for 2020 are:
➢ 104,610 new cases of Colon
Cancer
➢ 43,340 new cases of Rectal
Cancer
• Third most common cancer
diagnosed in both men and
women in the United
States.
• Overall, the lifetime risk of
developing Colorectal
Cancer is about 1 in 23
(4.4%) for men and 1 in 25
(4.1%) for women. This risk
is slightly lower in women
than in men.

Anal Cancer

•
•
•
•
•
•

•

According to The American Cancer Society
estimates for Anal Cancer in the United
States for 2020 are:
About 8,590 new cases

5,900 in women and 2,690 in men
About 1,350 deaths
810 in women and 540 in men
The number of new Anal Cancer cases has
been rising for many years. Anal Cancer is
rare in people younger than 35 and is found
mainly in older adults, with an average age
being in the early 60s.
The risk of being diagnosed with Anal
Cancer during one’s lifetime is about 1 in
500. The risk is slightly higher in women
than in men.
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Signs and Symptoms of Anal Cancer
• Rectal bleeding
• Rectal itching and swelling
• A lump or mass at the anal opening
• Pain or a feeling of fullness in the anal area, not being able to
completely empty the intestine

• Narrowing of stool (pencil thin or ribbon like) or other changes in
bowel movements, diarrhea, constipation

• Abnormal discharge or incontinence from the anus
• Swollen lymph nodes in the groin areas
• Some symptoms are more likely to be caused by benign (noncancer) conditions, like hemorrhoids, anal fissures, or anal warts.

Rectum and
Anus
•
•

▪

Many people have a
colonoscopy and assume this
will also screen them for anal
cancer.
Colonoscopies bypass the
anus entirely and look much
further up in the intestinal
tract. While some colorectal
specialists look for and find
anal lesions, they are often
not specifically looking for
them as they are looking
mainly further up in the colon.
High Resolution Anoscopy
(HRA) is typically used to
detect Anal Cancer

Colonoscopy images:
Normal vs. Polyps
•

•

•
•

•

•

Most Colorectal cancers start as a
growth on the inner lining of the colon
or rectum. These growths are
called polyps.
Some types of polyps can change into
cancer over time (usually many years),
but not all polyps become cancer. The
chance of a polyp changing into cancer
depends on the type of polyp it is.

The 2 main types of polyps are:
Adenomatous polyps
(adenomas): These polyps sometimes
change into cancer. Because of this,
adenomas ARE a pre-cancerous
condition.
Hyperplastic polyps and
inflammatory polyps: These polyps
are more common, but in general they
are NOT pre-cancerous.

Colorectal and Anal
Cancer

•

•
•

Cancers in the anus are classified
separately from those in the Colorectum
because they originate from different
cell types, and thus have different
characteristics.
Within the Colorectum, there are also
distinct differences in biology based on
anatomic location, which are reflected in
the tumors that develop.
Tumors in the proximal colon are much
more common in older than in younger
patients and in women than in men;
these patients have lower survival rates
than patients with tumors in the distal
Colon or Rectum.

Anatomy of the
Rectum and Anus
•The Anus is 2-3 inches long and composed of
skin type cells of Squamous Cell

•Two sphincter muscles: Internal Sphincter
muscle, which can be felt as a muscular ring
and External Sphincter muscle

•The Upper portion of the anus consist of
Columnar Cells, the part that connects to the
rectum, is known as the Squamocolumnar
junction

•The Squamocolumnar junction is where the
columnar or glandular epithelial cells of the
rectum transition to the squamous cells of the
anus

•Therefore, Squamous Cell Carcinoma
accounts for 80% of Anal Cancer

Anal Rectal
Transition Zone
•

•

•

The squamocolumnar
junction is where the
columnar or glandular
epithelial cells of the
rectum transition to the
squamous cells of the anus.
This transition zone has a
“toothed” or jagged line
known as the dentate line
that can be seen with the
naked eye during a highresolution anoscopy (HRA)
after application of 3%
acetic acid (vinegar).
Dentate Line is followed by
the anal canal, which leads
to the anal verge, which is
the junction on the outside
of the anus of hair-bearing
and non hair-bearing skin.

Anal Transition Zone at
the Histological Level
There are 4 Slides of the Anal
Transition Zone (ATZ)

•

•
•
•

A: Smooth junction which
demonstrates occasional Paneth
cells, stained red at the crypt
bases (arrows).

B: These are columnar cells, upper
anus
C: Squamous cells in which rectal
glands are beneath the transition
zone, lower anus.
D: The Transition Zone consisting
of Nonkeratinizing Squamous
Epithelium.

Anal Transformation Zone via HRA at the
Tissue Level

Rectal and Anal Cancer

Risk Factors for Anal
Cancer
▪ Squamous cell (80%) anal
cancers are linked to infection
with the Human
Papillomavirus Virus (HPV),
the same virus that
causes cervical cancer.
▪ The HPV creates papillomas,
known as warts.
▪ HPV is a group of more than
150 related viruses.
▪ The most common subtype to
develop into Anal Cancer is
HPV-16.
▪ The types that causes Anal
Warts and Genital Warts are
HPV 6 & 11

Risk Factors for Anal Cancer

• Lower Immunity, HIV/AIDS and Organ Transplant
• Multiple Sex Partners
• Receptive Anal Sex both men and women, Men who have
sex with men (MSM)
• Smoking or Intravenous Drug Use
• Cervical, Vulvar or Vaginal Cancer
• More common in women over 60 years old and African
American men younger than 60 years old

Prevention
• Human Papillomavirus (HPV) Vaccine, should be given before becoming
sexually active, between the ages of 9 and 12. The vaccine is not
recommended after 26 years old.

• As of 2020, Gardasil 9 is the only HPV vaccine available in the United States.
Other HPV vaccines are available outside the U.S.

• Gardasil 9 helps prevent infection by 4 types of HPV (6, 11, 16 and 18), plus 5
other high-risk types: 31, 33, 45, 52 and 58.

• Condom Use (Not completely protective)
• Healthy diet, fruits, vegetables
• Exercise, maintain a healthy weight
• Stop Smoking
• Drink Alcohol in moderation

Colorectal and Anal Screening Tools

• Medical History, details about stool

•

•
•
•

habits (Bristol Stool Scale), Dr. Ken
Heaton, from the University of
Bristol, in the UK, developed the
chart in 1997 with the help of 66
volunteers.
Physical Exam, Digital Rectal Exam
(DRE)
PCP Referral to a Colorectal
Surgeon or Proctologist
Fine Needle Aspiration(FNA) of
Lymph Nodes
Chest X-rays, MRI, Transrectal or
Endorectal Ultrasound, CT
guided needle biopsy, PET Scan

Clinical Tool used to assist in developing a
diagnosis, evaluate the effectiveness of
treatment for various bowel diseases.

Anal Cancer Screening
•

According to The American Cancer
Society, Anal Cancer is not common in
the United States, risk of being
diagnosed with Anal Cancer during
one’s lifetime is about 1 in 500, slightly
higher in women than in men.

➢ Screening is recommended for at risk
•
•
•
•

individuals:

Men who have sex with men
(MSM),woman who have receptive anal
intercourse, regardless of HIV status
Women who had Cervical, Vulvar Cancer
or Anal Warts due to HPV
Anyone who is HIV-positive
Organ Transplant/Low Immunity

Colorectal and Anal Cancer
Screening Tools
Cologuard, yearly, 45 years of age and older, at
average risk for Colorectal Cancer.

➢
➢
➢

➢

✓

Detects certain DNA markers and blood in the
stool.
Not intended for people with Adenoma,
Inflammatory Bowel Disease and Hereditary
Syndromes or a personal or family history of
Colorectal Cancer.
Cologuard is NOT a replacement for Colonoscopy.
Test results should be interpreted with caution. A
positive test does not confirm the presence of
cancer. Patient with a positive test result should
be referred for diagnostic Colonoscopy.
There has been reported false negative and false
positive results. 13% of people without cancer
received a positive result (false positive) and 8% of
people with cancer received a negative results
(false negative). Individuals over the age of 75 have
a higher rate of false positives.
Cologuard is covered by most major health
insurance companies.

Colorectal and
Anal Cancer
Screening Tools
• Fecal
Immunochemical Test
(FIT) or
Immunochemical
Fecal Occult Blood
Test (iFOBT) detects
human blood from
the lower intestines, it
tends to be more
accurate and have
fewer false positive
results.

Colorectal and Anal Cancer
Screening Tools

• Even If your Cologuard, FIT or IFOBT
are negative or positive you should
always undergo a Colonoscopy.

•

The American Cancer Society,
recommends to start regular screening
at age 45 through age of 75.

Colorectal and Anal Screening Tools
•

Anoscopy

•

Rigid Proctosigmoidoscopy

•

Flexible Sigmoidoscopy

•

Colonoscopy

•

High Resolution Anoscopy (HRA)

•

Anal Pap Smear

Anal and Rectal Screening Tools

Anoscopy

Anal and Rectal Screening
Tools
•Rigid Proctosigmoidoscopy, is a lot like an
anoscope, except that it's longer,
approximately, 10 inches long, rectum and
the lower part of the Sigmoid Colon

•Flexible Sigmoidoscopy, lights,
camera/video, approximately 24 inches,
Descending Colon, up to the splenic flexure

•Colonoscopy, lights, camera/video,
approximately 66 inches

• High Resolution Anoscopy (HRA)
3 to 4 inches long and about 1 inch in diameter
and may have a light on the end of it, allows
for a clear view of the lining of the lower
rectum and anus, allows for biopsy and/or
electrocauterization

Anal and Rectal Screening Tools
•

•

•

Anal Pap Smear, is indicated
for MSM and/or women who
have receptive anal
intercourse.
Collects cells from the anal
canal to determine if there’s
evidence of dysplasia
(abnormal cells) that can lead
to Anal Cancer.
Abnormal cell: AIN,1,2 & 3,
or ASCUS

Detection of Pre-Cancerous Anal Conditions
Dysplasia found in the cells of the anus are called Anal Intraepithelial
Neoplasia (AIN) or Anal Squamous Intraepithelial Lesions (SILs). Depending on how the
cells look, AIN or Anal SIL can be divided into 2 groups

•
•
•

Low-grade AIN (sometimes called
AIN1 or low-grade anal SIL)
The cells in low-grade AIN looks
slightly different to normal cells.
Low-grade AIN often goes away
without treatment. It has a lower
chance of turning into cancer.

•

•
•

High-grade AIN (sometimes called
AIN2 or AIN3, or high-grade anal
SIL)
The cells in high-grade AIN/HSIL
looks more abnormal.
High-grade AIN/HSIL is less likely to
go away and will need to be treated.

Detection of Pre-Cancerous Anal Conditions
• Atypical Squamous Cells of Undetermined Significance
(ASCUS), indicates that some flat (squamous) cells look
unusual and may or may not be pre-malignant or malignant.

Treatment

• High Resolution Anoscopy (HRA) with Biopsy or
Electrocautery

• Imiquimod cream 5% (Aldara®) 3x daily for 16 weeks
• 5-Fluorouracil 5% cream (Efudix®) 1-2x daily for 9-12
weeks

High Resolution Anoscopy (HRA)
4 Slides that demonstrates findings on HRA:
▪ (a) Normal squamocolumnar junction without
any signs of human papillomavirus–associated
lesions.
▪ (b) Anal dysplasia (AIN 2). The lesion bleeds
easily and is slightly thickened.
▪ (c) Anal dysplasia (AIN 2). Homogenous, welldemarcated, hyperkeratotic area with a
granular surface.
▪ (d) Anal dysplasia (AIN 3). Large
hyperkeratotic area with satellite lesions. The
surface of the lesion is focally spiked and
granular

Anal Cancer Staging
•
•
•
•
•

Anal Cancers range from stages I (1) through
IV (4).

•

Stage #1: Mucous Membrane
Stage #2: Musclaris Mucosa

Stage #3: Muscular Layer
Stage # 4: Extends outside of the wall, Mets to
the Lymph Node and/or other organs

•
•
•
•

The staging system most often used for Anal
Cancer is the American Joint Committee on
Cancer (AJCC) is the TNM system, which is
based on 3 key pieces of information:
The extent (size) of the tumor (T):
The spread to nearby lymph nodes (N):
The spread (metastasis) to distant sites (M):
Numbers or letters after T, N, and M provide
more details about each of these factors. Higher
numbers mean the cancer is more advanced.

Clinical, Surgical and Pathological Staging for Anal
Cancer
•

•

Clinical Staging: is completed before any
treatment has started and is an estimate
of the extent of the cancer based on
results of physical exams, imaging tests
(X-rays, CT scans, PET Scans, etc),
endoscopy exams, and any biopsies that
are done before treatment starts.
Clinical Staging helps determine the best
treatment options:

➢Early-stage cancer may need surgery or
radiation.

➢Advanced-stage cancer may need
chemotherapy, targeted drug therapy
or immunotherapy.

➢Helps predict the course it will likely take,
as well as how likely the treatment will be
successful.

➢Helps predict survival rates, which is based
mainly on the stage at the time of
diagnosis.

•

Depending on the type or stage of the
cancer, The goal might be to try and
shrink/debulk the tumor before surgery
via chemo/radiation therapy
called neoadjuvant therapy. This might
be done as the main treatment if it’s not
clear that surgery is going to be an option.

• Surgical Stage: Typically involves local
resection, an operation that removes only the
tumor, plus a small margin (edge) of the normal
tissue around the tumor. It's most often used to
treat cancers of the anal margin if the tumor is
small and has not spread to nearby tissues
or lymph nodes.
• Low Anterior Resection (LAR) is a local
resection of the Anal Tumor, sparing the
Internal and External sphincter, muscles that
keeps stool from coming out, involuntarily,
until they relax during a bowel movement. This
allows a person to move their bowels normally
after the surgery, without the need for a
Colostomy.( i.e. Hartman’s Pouch, temporary
Colostomy)

Clinical, Surgical and Pathological
Staging for Anal Cancer
•
•

•

Surgical Treatment options will be determined based
on the type, stage and location of the cancer.
Some Rectal and Anal Cancers will require an
Abdominoperineal Resection (APR), surgical removal
of the anus, rectum, and part of the colon.. This
procedure will not spare the Internal and External
Sphincter, resulting in the patient needing
a colostomy, which is an opening on the abdominal
wall to allow feces to be collected in a Colostomy bag.
In the past, APR was a common treatment for Anal
Cancer, but surgeons have found that it can almost
always be avoided by using radiation
therapy and chemotherapy instead. Today, APR is
used only if other treatments don’t work or if the
cancer comes back after treatment.

Clinical, Surgical and Pathological Staging for Anal
Cancer
•

•

•

The Pathological Stage relies on the
results of the exams and tests done
before the surgery, as well as what is
learned about the cancer during surgery.
The Pathological Stage can be different
from the clinical stage (for instance, if the
surgery shows the cancer has spread
more than was seen on imaging tests).

The Pathological Stage gives more
precise information, used to help
determine what other treatments might
be needed, as well as to help predict
treatment response and outcomes
(prognosis).

• Pathological Staging might be
done after neoadjuvant therapy
(chemo/radiation/drug immunotherapy) to help measure the
cancer’s response to treatment.

5-Year Relative Survival Rates for Anal Cancer as of January 2020
➢ According to Cancer. Net Editorial Board
➢ The 5-year survival rate for people with Anal Cancer is 68%.
➢ However, survival rates depend on many factors, including the type of Anal
Cancer and the extent or stage of cancer at the time it is found.
➢ If the cancer is diagnosed only in the anal area, the 5-year survival rate is about
82%. Approximately 48% of people are diagnosed at this stage.
➢ If Anal Cancer has spread to surrounding tissues or organs and/or the regional
lymph nodes, the 5-year survival rate is 65%.
➢ If the cancer has spread to a distant part of the body, the 5-year survival rate is
32%.

Abdominoperineal
resection (APR)

•

An Abdominoperineal
Resection (APR) is typically
the required operation for a
low Rectal or Anal Cancer,
surgeon makes one incision in
the abdomen and another
around the anus to remove the
anus and the rectum. The
surgeon may also take out
some of the nearby groin
lymph nodes, called a lymph
node dissection.

•

The anus (and the anal
sphincter) is removed, so a
new opening needs to be
made for stool to leave the
body. To do this, the end of the
colon is attached to a small
hole (called a stoma) made on
the abdomen. A bag to collect
stool sticks to the body over
the opening. This is called
a Colostomy.

Colostomy vs. Ileostomy

Colostomy is created from a portion of the Large Intestine
or Colon

➢ Due to Colorectal Cancer, Diverticulitis, Rectal and Anal
Cancer
Ileostomy is created from the terminal portion o the Small
Intestine

Types of Surgery for Colorectal Cancer

Post-Operative Care
•

Patient’s who require a Colostomy or Ileostomy
will require personalized teaching on proper care
of their stoma.
• A wound, ostomy, continence nurse (WOCN) or
Enterostomal Therapist, a health care professional
trained to help people with their Colostomies.
• Stoma care is important to monitor/prevent:
1. Stomal Hernia
2. Skin Erosion
3. Stomal Prolapse
4. Stomal Stenosis
5. Stoma Retraction
6. Subcutaneous Separation
7. Non-Viable Stoma
.

Images of Stoma Complications
Parastomal Hernia

Skin Erosion

Images of Stoma Complications
Stomal Prolapse

Stomal Stenosis

Images of Stoma Complications
Stomal Retraction

Mucocutaneous Separation

Images of Stoma Complications

The End
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