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Abstract :

Colorectal cancer is a cancer that starts in the colon or rectum. The colon and the rectum are parts of the large intestine, which
is the lower part of the body’s digestive system. Most colorectal cancers are adenocarcinomas (cancers that begin in cells that
make and release mucus and other fluids). Colorectal cancer often begins as a growth called a polyp, which may form on the
inner wall of the colon or rectum. Some polyps become cancer over time. Finding and removing polyps can prevent colorectal
cancer. Colorectal cancer is the third most common type of cancer in men and women in the United States. Deaths from
colorectal cancer have decreased with the use of colonoscopies and fecal occult blood tests, which check for blood in the stool.
Occurrence of colon cancer is prevalent among the population who has shifted their diet from traditional food. Since colon
cancer is very common now days, it is important to know the various causes and the available treatments in order to prolong
life as much as possible. This review can help people gain knowledge about how it is caused and how it can be prevented.
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INTRODUCTION
Colon cancer is cancer of the large intestine (colon), the
lower part of your digestive system. Rectal cancer is cancer
of the last several inches of the colon. Together, they're
often referred to as colorectal cancers. Most cases of colon
cancer begin as small, noncancerous (benign) clumps of
cells called adenomatous polyps. Over time some of these
polyps become cancerous.[1]
Colon cancer is the third most common cancer, the fourth
most common cause of cancer death, and the second most
common cancer in terms of the number of individuals
living with cancer five years after diagnosis worldwide. An
estimated 1,361,000 people are diagnosed with CRC
annually; approximately 694,000 people die from
Colorectal cancer annually; and 3,544,000 individuals are
living with Colorectal Cancer.[2]
Most colorectal cancers are because of lifestyle factors and
increasing age with just a little number of cases with basic
hereditary disorders. Other danger factors incorporate
eating routine, obesity , smoking, and insufficient physical
activities. Dietary factors that increase the risk include red
and processed meat as well as alcohol.[3] Another risk
factor is inflammatory bowel disease, which includes
Crohn's disease and ulcerative colitis.[4] Some of the
inherited genetic disorders that can cause colorectal cancer
include familial adenomatous polyposis and hereditary non-
polyposis colon cancer; however, these represent less than
5% of cases.[3][4] It typically starts as a benign tumor,
often in the form of a polyp, which over time becomes
cancerous.[3]
Treatments used for colorectal cancer may include some
combination of surgery, radiation therapy, chemotherapy
and targeted therapy.[1] Cancers that are confined within
the wall of the colon may be curable with surgery while
cancer that has spread widely are usually not curable, with
management focusing on improving quality of life and
symptoms.

SIGNS AND SYMPTOMS

The signs and symptoms of colorectal cancer depend on the
location of the tumor in the bowel, and whether it has
spread in the other parts of the body (metastasis). The
warning signs include: worsening constipation, blood in the
stool, decrease in stool thickness, loss of appetite, loss of
weight, and nausea or vomiting in someone over 50 years
old.[5] While rectal bleeding or anaemia are high-risk
features in those over the age of 50,[6]

CAUSE

Greater than 75-95% of colon cancer occurs in people with
little or no genetic risk.[7][8] Other risk factors include
older age, male gender,[8] high intake of fat, alcohol or red
meat, obesity, smoking, and a lack of physical exercise.[7]

% INFLAMMATORY BOWEL DISEASE
People with inflammatory bowel disease (ulcerative
colitis and Crohn's disease) are at increased risk of
colon cancer.[9] The risk increases as long the person
has the disease[10].In these high risk groups, both
prevention with aspirin and regular colonoscopies are
recommended.[10] People with inflammatory bowel
disease account for less than 2% of colon cancer cases
yearly.[11] In those with Crohn's disease 2% get
colorectal cancer after 10 years, 8% after 20 years, and
18% after 30 years.[11] In those with ulcerative colitis
approximately 16% develop either a cancer precursor
or cancer of the colon over 30 years.[11]

% GENETICS
Certain genetic syndromes also increase the risk of
developing colon cancer. Two of the most common are
hereditary nonpolyposis colorectal cancer (HNPCC),
also known as Lynch syndrome, and familial
adenomatous polyposis (FAP).[8][12]
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PATHOGENESIS

Most colorectal carcinomas are created from adenomatous
polyp emerging from the glandular epithelium of the
intestine[13]. Adenomas are started by somatic mutation of
the tumor silencer gene APC[14]. Additional genetic
modifications of oncogenes and tumor silencer genes are
included in a stepwise development process that happens
over years[15]. The accumulation of genetic changes as
per chromosomal instability , moves the ordinary intestinal
coating to an adenomatous polyp, then high-grade adenoma
and lastly to a carcinoma[16,17]. CRC can likewise emerge
from nonpolypoid and depressed leisions. Despite the fact
that these leisions are less common than that of the
polypoid adenoma, they show more aggressive behaviour
and more quick development, and they are more hard to
diagnose[18,19].

Diagnostic Tests

To help find the cause of symptoms, the doctor evaluates a
person's medical history. The doctor also performs a
physical exam and may order one or more diagnostic tests.
X-rays of the large intestine, such as the Double contrast
barium enema (DCBE), can reveal polyps or other changes.
A sigmoidoscopy lets the doctor see inside the rectum and
the lower colon and remove polyps or other abnormal
tissue for examination under a microscope.[16]

A colonoscopy lets the doctor see inside the rectum and the
entire colon and remove polyps or other abnormal tissue for
examination under a microscope.

A polypectomy is the removal of a polyp during a
sigmoidoscopy or colonoscopy.

A biopsy is the removal of a tissue sample for examination
under a microscope by a pathologist to make a
diagnosis.[17]

Screening Test
Tests for Colon cancer screening are divided into 2 major
types,
l. Stool-Based Tests:

e Guaiac-Based Fecal Occult Blood Test (Gfobt)

e Fecal Immunochemical Test (FIT),

e Fecal DNA Testing.
These tests detect cell debris and blood shed by
vascularised polyps, adenomas and cancers[17].

1. Endoscopic And Radiologic Tests :

Optical Colonoscopy,

Flexible Sigmoidoscopy (Fs Or Fsig),

Double-Contrast Barium Enema (Dche),

Capsule Endoscopy,

e Computed tomography colonography
and are based on direct or radiographic visualization
of the polyp or cancer.
+«+ Stool-Based Tests :

I. Guaiac-based fecal occult blood testing (gFOBT) is
the most noninvasive form of testing. It consists of
testing two separate samples from three consecutive
bowel movements.[20] Although this is an effective
screening tool for blood in the digestive system, it is
nonspecific to its origination.[21] It is also noted that a
single sample obtained during a digital rectal exam is

V.

not an effective screening tool; this practice is strongly
discouraged.[23][20] Additionally, aspirin,
nonsteroidal anti-inflammatory drugs,or red meat
consumed several days prior to testing may lead to
false-positive results.Vitamin C in excess of 250 mg
per day may cause false-negative results. [21]

The immunochemical fecal occult blood test (FIT)
and Stool DNA are alternative screening tools that may
be used Instead of gFOBT.[23][22] One benefit of FIT
includes less Dietary and medication restrictions which
may increase compliance.[22] Another benefit of FIT
is an increased sensitivity , which leads to less false
positive Results.[23]

In stool DNA (sdna), the Entire specimen is examined
for markers which arise from pre-malignant Adenomas
and tumors. However, after Recent data collection, the
American Cancer Society and U.S. Multi-Society Task
Force (USMSTF) on Colorectal Cancer, along with the
American College of Radiology,Concluded that there
is significant data to include dna as An acceptable
option  for  colorectal cancer screening.[23]
Disadvantages of fecal DNA testing include its
expensive cost; the inconvenience stool sampling and
shipment to the lab; and the need for colonoscopy if
the test is positive.

< ENDOSCOPIC AND RADIOLOGIC TESTS
Flexible sigmoidoscopy is an effective tool in
reducing mortality from colon cancer.[21] While it is
limited in visualisation of the distal colon, this is the
most common area of occurrence of adenomas. A
sigmoidoscopy may be used to determine if a
colonoscopy is necessary.

Double contrast barium enema (DCBE) is a lower
cost alternative to a colonoscopy, but it has a number
of drawbacks. The sensitivity is less for smaller
lesions, so it requires a more frequent interval of
testing (5 years versus 10 years) than with
colonoscopy.[21] It also does not allow for excision of
lesions or biopsy during the exam. While information
about the DCBE test still occurs in the literature and in
screening guidelines, the actual use of this screening
tool is not known.

Colonoscopy can lead to a decreased incidence of
cancer and death due to the detection of precancerous
lesions and early stage cancer.[24] Colonoscopy is the
most used method for screening due to its ability for
complete colonic visualisation and polyp removal.[25]
It is estimated that the relative mortality reduction is
25% for those screened via colonoscopy.[26] This
reduction in mortality is most likely because of the
discovery of early stage cancers. Despite its cost, risk,
and inconvenience, colonoscopy is a reliable procedure
used for screening beginning at age 50.

Computed tomography colonography (CTC), also
referred to as virtual colonoscopy. It is a minimally
invasive method used instead of colonoscopy. The
technology required to visualise the entire large
intestine has improved since its beginning in the mid
1990’s.[23] The advanced technology allows for the
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integrated use of both 2D and 3D views for enhanced
visualisation and optimum detection of polyps.[23]
However, it does not allow for excision of lesions or
biopsy during the exam. The ability to visualise
extracolonic structures provides an added bonus for the
patient.

TREATMENT :

The type of treatment your doctor recommends will depend

largely on the stage of your cancer. The three primary

treatment options are surgery, chemotherapy and radiation.
I.  Surgery for early-stage colon cancer

If your colon cancer is very small, your doctor

may recommend a minimally invasive approach to

surgery, such as:

¢ Removing polyps during colonoscopy. If the
cancer is small, localised in a polyp and in a
very early stage, doctor may be able to remove
it completely during a colonoscopy[26].

e Endoscopic mucosal resection. Removing larger
polyps may require also taking a small amount
of the lining of the colon in a procedure called
endoscopic mucosal resection.[27]

o Minimally invasive surgery. Polyps that can't be
removed during colonoscopy may be removed
using laparoscopic surgery.[28] In this
procedure,surgeon performs the operation
through several small incisions in the abdominal
wall, inserting instruments with attached
cameras that display the colon on a video
monitor. The surgeon may also take samples
from lymph nodes in the area where the cancer
is located.

Il.  Surgery for invasive colon cancer

If your colon cancer has grown into or through

your colon, your surgeon may recommend:

e Partial colectomy, the surgeon removes the
part of the colon that contains the cancer,
along with a margin of normal tissue on either
side of the cancer.[27]

e Surgery to create a way for waste to leave
your body, this procedure is known as
permanent or temporary colostomy.[1] This
involves creating an opening in the wall of
your abdomen from a portion of the
remaining bowel for the elimination of body
waste into a special bag. Sometimes the
colostomy is only temporary, allowing your
colon or rectum time to heal after surgery. In
some cases, however, the colostomy may be
permanent.

e Lymph node removal. Nearby lymph nodes
are usually also removed during colon cancer
surgery and tested for cancer. [27]

11, Surgery for advanced cancer

If the cancer is very advanced or the overall health

of the patient is very poor, doctor may

recommend an operation to relieve a blockage of
the colon or other conditions in order to improve
symptoms. This surgery isn't done to cure cancer,

but instead to relieve signs and symptoms, such as

bleeding and pain.

In specific cases where the cancer has spread only

to the liver and if the overall health of the patient

is good, doctor may recommend surgery to
remove the cancerous lesion from your liver.

e Chemotherapy, uses drugs to destroy cancer
cells. For colon cancer this is usually given
after surgery if the cancer has spread to the
lymph nodes. In this way, it may help reduce
the risk of cancer recurrence. Chemotherapy
may be used before surgery to shrink the
cancer before an operation.[8]

e Radiation therapy, it uses powerful energy
sources, such as X-rays, to kill cancer cells
that might remain after surgery, to shrink
large tumours before an operation so that they
can be removed more easily, or to relieve
symptoms of colon cancer and rectal
cancer.[8] Its use in colon cancer is not
routine due to the sensitivity of the bowels to
radiation.[30]

CONCLUSION:

The cause of colorectal is still unknown. Some factors that
would place individuals at risk for colon cancer would be
age, gender, race and ethnicity and socioeconomic status.
Some experts mention diet and nutrition can influence the
incidence of colon and rectal cancer. It is suggested for
patients to obtain screening for colon and rectal cancer at
age 50 and older and with family history of colon cancer to
have a screen preformed as young as age 45. Men have
higher incidence of colorectal cancer than women, except
in older ages. Caucasian men and women have a lower
incidence of the disease than African American men. A
focus on dietary intake of eighty percent high fat diet of
fatty meats and processed meats increase the risk for
colorectal cancer.

REFERENCES

1. “Colon Cancer Treatment (PDQ®)". NCI. 2014-05-12. Retrieved 29

June 2014.

.(www .nchi.nIm.nih.gov/books/NBK343633/)

3. World Cancer Report 2014. World Health Organization. 2014. pp.

Chapter 5.5. ISBN 9283204298.

"Colorectal Cancer Prevention (PDQ®)". National Cancer Institute.

Alpers, David H.; Kalloo, Anthony N.; Kaplowitz, Neil; Owyang,

Chung; Powell, Don W. (2008). Yamada, Tadataka, ed. Principles of

clinical gastroenterology. Chichester, West Sussex: Wiley-

Blackwell. p. 381. ISBN 978-1-4051-6910-3.

6.  Astin M, Griffin, T, Neal, RD, Rose, P, Hamilton, W (May 2011).
"The diagnostic value of symptoms for colorectal cancer in primary
care: a systematic review". The British Journal of General Practice
61 (586): 231-43. doi:10.3399/bjgp11X572427. PMC 3080228.
PMID 21619747.

7.  Watson AJ, Collins, PD (2011). “Colon cancer: a civilization
disorder". Digestive Diseases 29 (2): 222-8.
doi:10.1159/000323926. PMID 21734388.

8. Cunningham D, Atkin W, Lenz HJ, Lynch HT, Minsky B,
Nordlinger B, Starling N (2010). "Colorectal cancer”. Lancet 375
(9719):  1030-47. doi:10.1016/S01406736(10)603534. PMID
20304247.

9. Jawad N, Direkze, N, Leedham, SJ (2011). “Inflammatory bowel
disease and colon cancer". Recent Results in Cancer Research.

I

o &

1193



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Ahmed Hilal Sheriff K /J. Pharm. Sci. & Res. Vol. 8(10), 2016, 1191-1194

Recent Results in Cancer Research 185: 99-115. doi:10.1007/978-3-
642-03503-6_6. ISBN 978-3-642-03502-9. PMID 21822822.

Xie J, ltzkowitz, SH (2008). "Cancer in inflammatory bowel
disease”. World Journal of Gastroenterology 14 (3): 378-89.
doi:10.3748/wjg.14.378. PMC 2679126. PMID 18200660.
Triantafillidis JK, Nasioulas, G, Kosmidis, PA (Jul 2009).
"Colorectal cancer and inflammatory bowel disease: epidemiology,
risk factors, mechanisms of carcinogenesis and prevention
strategies”. Anticancer Research 29 (7): 2727-37. PMID 19596953.
Juhn E, Khachemoune, A (2010). "Gardner syndrome: skin
manifestations, differential diagnosis and management”. American
Journal  of  Clinical Dermatology 11 (2): 117-22.
doi:10.2165/11311180-000000000-00000. PMID 20141232.

Jass JR. Classification of colorectal cancer based on correlation of
clinical, morphological and molecular features. Histopathology.
2007;50:113-130. [PubMed] [DOI]

Lamlum H, Papadopoulou A, llyas M, Rowan A, Gillet C, Hanby A,
Talbot I, Bodmer W, Tomlinson I. APC mutations are sufficient for
the growth of early colorectal adenomas. Proc Natl Acad Sci USA.
2000;97:2225-2228. [PubMed] [DOI]

Vogelstein B, Fearon ER, Hamilton SR, Kern SE, Preisinger AC,
Leppert M, Nakamura Y, White R, Smits AM, Bos JL. Genetic
alterations during colorectal-tumor development. N Engl J Med.
1988;319:525-532. [PubMed] [DOI]

Fearon ER, Vogelstein B. A genetic model for colorectal
tumorigenesis. Cell. 1990;61:759-767. [PubMed]

Lengauer C, Kinzler KW, Vogelstein B. Genetic instability in
colorectal cancers. Nature. 1997;386:623-627. [PubMed] [DOI]
Markowitz SD, Bertagnolli MM. Molecular origins of cancer:
Molecular basis of colorectal cancer. N Engl J Med. 2009;361:2449-
2460. [PubMed] [DOI]

Hurlstone DP, Cross SS, Adam I, Shorthouse AJ, Brown S, Sanders
DS, Lobo AJ. A prospective clinicopathological and endoscopic
evaluation of flat and depressed colorectal lesions in the United
Kingdom. Am J Gastroenterol. 2003;98:2543-2549. [PubMed]
[DOI]

Bini E, Reinhold J, Weinshel E, et al. Prospective evaluations of the
use and outcome of admission stool guaiac testing: the digital rectal
examination on admission to the medical device (DREAMS) study. J
Clin Gastroenterol.2006;40(9):821-827.

Erskine BC. Screening for cancer. In: Mahan Buttaro T, Trybulski J,
Polgar Baily P, et al., eds. Primary care: A collaborative approach.
2nd ed. St. Louis, MO: Moshy; 2003:76-87.

Greenwald B. A comparison of three stool tests for colorectal cancer
screening. MEDSURG Nursing. 2005;14(5)292-99.

1. Levin B, Lieberman DA, McFarland B, et al. Screening and
surveillance for the early detection of colorectal cancer and
adenomatous polyps, 2008: a joint guideline from the American
Cancer Society, the US multi-society task force on colorectal cancer,
and the American College of Radiology. CA: Cancer J Clin. 2008;
58:130-160

Regula J, Rupinski M, Kraszewska E, et al. Colonoscopy in
colorectal-cancer screening for detection of advanced neoplasia.
NEJM. 2006;355:1863-1872

Longacre A, Cramer L, Gross C. Screening colonoscopy use among
individuals at higher colorectal cancer risk. J Clin Gastroenterol.
2006;4:490-496.

Hewitson P, Glasziou P, Towler B, et al. Screening for colorectal
cancer using the faecal occult blood test, Hemoccult [Review].
Cochrane Database Syst Rev. 2007;(1):CD001216.

Hull, MJ, Mino-Kenudson, M, Nishioka, NS, Ban, S, Sepehr, A,
Puricelli, W, et al. 2006Endoscopic mucosal resection: an improved
diagnostic  procedure for early gastroesophageal epithelial
neoplasmsAm J Surg Pathol301148.

Bergamaschi R, Myrvold HE. Laparoscopic surgery for cure of
colorectal cancer. Surg Endosc. 1997 Aug;11(8):797-799. [PubMed]
Birnbaum, W., and P. Ferrier: Complications of abdominal
colostomy. Amer. J. Surg.83: 64, 1952.

authors, editors, Vincent T. DeVita, Jr., Theodore S. Lawrence,
Steven A. Rosenberg ; associate scientific advisors, Robert A.
Weinberg, Ronald A. DePinho ; with 421 contributing (2008).
DeVita, Hellman, and Rosenberg's cancer : principles & practice of
oncology (8th ed.). Philadelphia: Wolters Kluwer/Lippincott
Williams & Wilkins. p. 1258. ISBN 978-0-7817-7207-5.

1194





