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Tumorsof thelargeintestine

A number of factors may contribute to the formatafrcolon polyps and colon
cancer. They include:

Age. The great majority of people with colon cancer 30 or older.

Sex More men than women develop colon polyps andrcoamcer.
Inflammatory intestinal conditiondong-standing inflammatory diseases of the
colon such as ulcerative colitis and Crohn's diseas increase the risk.
Family history The risk increased to develop colon polyps orceanf the
patients have a parent, sibling or child with théfrmany family members have
those, the risk is even greater. In some casegdmisection isn't hereditary or
genetic. For example, cancers within the same yamay result from shared
exposure to an environmental carcinogen or fromilaindiet or lifestyle
factors.

Diet. Eating a high-fiber diet — one plentiful in frejtvegetables and whole
grains — can reduce the risk of colon polyps andrc@ancer. Fiber seems
protective against colon cancer because it provimek that moves the stool
more quickly through the bowel. This means thatceatausing substances
(carcinogens) in the foods aren't in contact whtd bowel wall as long as they
might be if we are at a low-fiber diet. Fruits amelgetables are also rich in
antioxidants — substances that protect cells framabe caused by unstable
molecules (free radicals) that may lead to cancer.

Smoking and alcoholSmoking significantly increases the risk of cofmwyps
and colon cancer. Smokers are 30 percent to 4@pencore likely to die of
colon cancer than are nonsmokers. Drinking alcamaéxcess also makes it
more likely to develop colon polyps. If the patieamhoke and drink, the risk
increases even more.

A sedentary lifestyleThis may be because inactivity makes the wastgssh

the colon longer.
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Obesity Being significantly overweight — 30 pounds or moe+~ has been
linked to an increased risk of several types otteanincluding colon cancer.
Race black, at higher risk of developing colon canttemn white.

Inherited gene mutations

Another risk factor for colon polyps is genetic atitins. A small percentage of
colon cancers result from gene mutations. Thesecetanare autosomal
dominani meaning that one need to inherit only one defeagene from either
of his or her parents. If one parent has the mdtgene, offspring's have a 50
percent chance of inheriting the mutation. Althougfheriting a defective gene

greatly increases the risk, not everyone with aamewat gene develops cancer.

One genetic defect that plays a key role in col@amcer occurs in the
adenomatous polyposis coliRC) gene. When the APC gene is normal, it helps
control cell growth. But if it's defective, cell@nth accelerates, leading to the
formation of multiple adenomatous polyps in thestinal lining.

Conditions related to APC gene defects include:

» Familial adenomatous polyposis (FAP). This is & raereditary disorder
that results from an APC gene defect. FAP causasnta to develop
hundreds, even thousands, of polyps in the linintdh@ colon beginning
in the teenage years. If these go untreated, #keoii developing colon
cancer is nearly 100 percent. The encouraging degt FAP is that in
some cases, genetic testing can help determindemghtients are at risk
of the disease.

* Gardner's syndrome. This syndrome is a variantA®.FThis condition
causes polyps to develop throughout the colon amall sntestine. The
patients may also develop noncancerous tumors herqgbarts of the
body, including the skin (sebaceous cysts and lgg)nbone (osteomas)

and abdomen (desmoids).
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Hereditary nonpolyposis colorectal cancer (HNPCD)is is the most
common form of inherited colon cancer. It, too,utesfrom a defect in
the APC gene, but unlike people with FAP or Gardgngmdrome, people
with hereditary nonpolyposis colorectal cancer tendevelop relatively
few colon polyps. They do, however, often have ttsmo other organs.
Hereditary nonpolyposis colorectal cancer incluidgsch | and Lynch I
syndromes. People withynch | syndrome (site specific) usually develop
a small number of polyps that quickly become malign Those with
Lynch Il syndrome (Cancer family Syndrom) tend to developdrs in
the breast, stomach, small intestine, urinary @ack ovaries as well as in

the colon
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Benign Tumors

The term ‘polyp’ is a clinical description of ankeeated tumor.

Large Intestinal Polyps (Classifications)

Class varieties

Inflammatory Inflammatory polyps

Metaplastic Metaplastic or Hyperplastic polyps
Hamartomatous Peutz —Jeghers polyps

Juvenil polyps

Neoplastic Adenoma

v" Tubular

v’ Villous

v Tubulovillous
Adenocarcinoma

Carcinoid

Adenomatous polyps

» tubular adenoma ,like a raspberry on a stalk,

» villous adenoma, a flat spreading lesion.

» Tubulovillous
Solitary adenomas are usually found during thestigation of colonic
bleeding or sometimes accidentally.
Villous tumours more usually give symptoms of diaa, mucus discharge
and occasionally hypokalaemia.
The risk of malignancy developing in an adenomagases with increasing size
of tumour, for example, in 1-cm diameter tubulagr@aimas there is a 10 per
cent risk of cancer, whereas in villous adenomas 8wm in diameter there

may be a 15 per cent chance of carcinoma.
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Adenomas larger than 5 mm in diameter are ustr@ted because of their
malignant potential.

Colonoscopic snare polypectomy or diathermy olatien with hot biopsy
forceps can be used.

Huge villous adenomas of the rectum can be diffitutemove even with
techniques per anus and occasionally proctectomggisired; the anal sphincter
can usually be preserved.

Hamartomatous polyps

Peutz—Jeghers polympsay occur in the colon as either solitary or nplgti
lesions.

Juvenile polypsnay occur as multiple lesions in the colon oftesogiated with
a congenital defect such as a malrotation or Mackilerticulum. They have
minimal malignant potential and ate only removethdy are causing
troublesome pain, bleeding or hypoproteinaemia.

Metaplastic polyp

Metaplasia is defined as when the cells of thehepa change from one type to
another like in Barrett’'s oesophagus, where this edlange from squamous to
columnar.

metaplastic polyps are an overgrowth of tissue afmal mucosa. The name
"metaplastic polyp" is actually a misnomer as therao change in epithelia.
Metaplastic polyps are the most common type of @olgolyp followed by
adenoma polyps. But unlike adenomas they have rmgmaat potential and
rarely grow larger than 5mm.

Inflammatory polyp

These are polyps which are associated with inflatoargaconditions such as
Ulcerative Colitis and Crohns disease

Haemangioma
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A localised submucous telangiectasis is often these of bleeding which may
be profuse. If bleeding is continuing, both angagdy and colonoscopy can
help to localise the source.

If found by colonoscopy the lesion can be removatbscopically, whereas
arteriographic detection can be followed by the afseasopressin or
microspheres to stop the haemorrhage. Often themethod of detecting it is
to operate while the bleeding is in progress. Tie&idution of blood within the
Intestine is noted; scrutiny of the blood-contagnportion of the colon may
reveal the lesion but on-table colonoscopy coulddmessary. The tumour is
resected once located.

Lipoma
Lipoma is less frequently encountered in the ldhge in the small intestine. In
the large intestine it is almost always confineth® caecum. The tumour is
submucous and in more than half the cases it isahse of an intussusception.
On occasion a lipoma at the ileocaecal valve cacobéused with a caecal
cancer,

Familial adenomatous polyposis
Familial adenomatous polyposis (FAP) is a genezaplastic disorder of the
intestine. Although the large bowel is mainly atéetpolyps can occur in the
stomach, duodenum and small intestine. The mdirigikrge bowel cancer,
but duodenal and ampullary tumours have been reghadttis inherited as a
Mendelian dominant and the gene responsible (ARE€)geas now been
identified on the short arm of chromosome 5 .

Males and females are equally affected. It cam atsur sporadically without
any previous sign or history, presumably by newatiohs. There is often, in
these cases, a history of large bowel cancer aogurr young adulthood or
middle age suggesting pre-existing adenomatosis.

FAP can be associated with benign mesodermal tisysugh as desmoid

tumours and osteomas. Epidermoid cysts can also ¢Gardner’s syndrome);
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desmoid tumours in the abdomen invade locally ¥olwe the intestinal
mesentery and although non-metastasising they @eomnte unresectable.
Clinical features. Polyps are usually visible agnsoidoscopy by the age of 15
years and will almost always be visible by the ag20. Carcinoma of the large
bowel occurs 10—20 years after the onset of thggosis. One or more
cancers will already be present in two-thirds afsih patients presenting with
symptoms.

Symptomatic patients.

* loose stools,

* |ower abdominal pain,

* weight loss,

» diarrhoea and

» the passage of blood and mucus.

Diagnosis;

» sigmoidoscopy,

» double-contrast barium enema.

» If in doubt colonoscopy is performed with biopsieestablish the
number and histological type of polyps.

» If over 100 adenomas are present the diagnosibeamade confidently
but it is important not to confuse this with nompkastic forms of
polyposis.

Asymptomatic patients.

Usually members of affected families attend foesaing. As yet there is no
reliable means of knowing whether an individuafiected unless adenomas
develop. If there are no adenomas by the age d¥A8B,is unlikely. Pigmented
spots in the retina (CHIRPES) and deoxyribonuchkeid (DNA) tests for the
FAP gene should make screening mote reliable ifutiuee.
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If the diagnosis is made during adolescence, operat deferred usually to the
age of 17 or 18.

Screening policy.

1. All members of the family should be exaedrat the age of 10—12
years, repeated every 1—2 years.

2. Most of those who are going to get poldshave them at 20 and these
requite operation.

3. If there are no polyps at 20, continudhviityearly examination until age
50; if there are still no polyps there is probaiyinherited gene.
Carcinomatous change may exceptionally occur beéfmeage of 20.
Examination of blood relatives, including cousingphews and nieces, is
essential and a family tree should be construatedaaregister of affected
families maintained.

Treatment.

1. Colectomy with ileorectal anastomosias in the past been the usual
operation because it avoids an ileostomy in a yqatgnt. The rectum
Is subsequently cleared of polyps by snaring g@yutdtion. The patients
ate examined by flexible sigmoidoscopy at 6-monihtgrvals thereafter.
In spite of this, a proportion of patients developscinoma in the rectal
stump. The risk of carcinoma in the St Mark’s semas 10 per cent over
a period of 30 years.

2. The alternative and now more common operatianrisstorative
proctocolectomy with an ileoanal anastomo$his has a higher
complication rate than ileorectal anastomosis ihdicated in patients
with serious rectal involvement with polyps, thedeo are likely to be
poor at attending for follow-up and those with ataelished cancer of
the rectum or sigmoid. However, it is now used nicgquently for less

severe cases.
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Malignant Tumors

Adenocarcinoma of the colon
Pathogenesis
Colorectal cancer is a disease originating fromeghighelial cells lining the
gastrointestinal tract. Hereditary or somatic matet in specific DNA
sequences, among which are included DNA replicairddNA repair genes,
and also the APC, K-Ras, NOD2 and p53 genes, teadrestricted cell
division. The exact reason why (and whether) alggt in fiber might prevent
colorectal cancer remains uncertain. Chronic inffetion, as in inflammatory
bowel disease, may predispose patients to malignanc
Pathology
Macro-scopicallythe tumor may take one of four forms

1. Annular,

2. Tubular,

3. Ulcerative &

4. Cauliflower
Type 4 is the least malignant form. It is likehattall carcinomas start as a
benign adenoma, the so-called ‘adenoma—carcinomaesee’. The annular
variety tends to give rise to obstructive symptavhereas the others more
commonly will present with bleeding.
Microscopically
Microscopically, the neoplasm is a columnar cettoema originating in the
colonic epithelium.
The most common colon cancer cell type is adenowar@ which accounts for
95% of cases. Other, rarer types include lymphomnaasguamous cell

carcinoma.
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The spread of carcinoma of the cal@enerally this is a comparatively slow
growing neoplasm.

Local spread

The tumour is limited to the bowel for a considéeabme; it spreads round the
intestinal wall and usually causes intestinal alztion before it invades
adjacent structures. The ulcerative type mote contyniavades locally and an
internal fistula may result, for example, into tiladder. There may also be a
local perforation with an abscess or even an eatdecal fistula. The
progression of invasion occurs across the sub nauots the muscularis propia
and thence out into the serosa and fat, lymphatidsveins in the mesentery
alongside the bowel wall.

Lymphatic spread

Lymph nodes draining the colon are grouped asvaio

* N1 — nodes in the immediate vicinity of the bowelll;

* N2 — nodes arranged along the ileo-colic, righlto; midcolic, left colic and
sigmoid arteries;

* N3 — the apical nodes around the superior aretimf mesenteric vessels
where they arise from the abdominal aorta. Involeenof the lymph nodes by
the tumour progresses in a gradual manner fronetblosest to the growth
along the course of the lymphatic vessels to tiptseed centrally.
Bloodstream spread

This accounts for a large proportion (30—40 pet)cehlate deaths. Metastases
are carried to the liver via the portal system simmes at an early stage before
clinical or operative evidence is detected (ochajtatic metastases).
Transperitoneal spread: (especially with mucoidiocama)

Malignant cells may spell over the serous surfagenplant elsewhere in the
peritoneal cavity (Omentum, intestine, ovariesuf¢gnberg’s tumour) or
rectovesical pouch (Blumer's shelf).

Complications:-
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1. Bleeding : is rare except in cancer of the rgjte.

2. Perforation: is also rare and usually slow givirse to abscess or fistula.
3. Acute intestinal obstruction: usually due tocg@mpaction or stenotic
lesions.

4. Anaemia, loss of weight, and general debility.

5. Distant metastases.

Staging colon cancer.

Dukes’ classification was originally described fectal tumours but has been
adopted for histopathological reporting of colona@ear as well. There have been
numerous modifications of the original system lagdb some confusion but in
its most basic form Dukes’

classification for colon cancer is as follows.

Dukes’

A — confined to bowel wall;

B — through the bowel wall but not involving thedrperitoneal serosal
surface;

C — lymph nodes involved.

Dukes himself never described a D stage, but shidten used to describe
either advanced local disease or metastases liveéhe

TNM classification.

The TNM classification is more detailed and acautait more demanding.
T*—tumour stage:

T1 — into submucosa;

T2 — into muscularis propria;

T3 — into pericolic fat but-not breaching serosa;

T4 — breaches serosa or directly involving anotrgan.

N — nodal stage:

NO — no nodes involved;
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N1 — 1—2 nodes involved;

N2 — 3 or more nodes.

M — metastases:

MO — no metastases;

M1 — metastases.

Ly — lymphatic invasion:

LO — no lymphatic vessels involved;

L1 — lymphatics involved.

V — venous invasion:

VO — no vessel invasion;

Vi  —vessels invaded.

R — residual tumour:

RO — no residual tumour;

R1 — margins involved, residual tumour present.

AJCC stage groupings

The stage of a cancer is usually quoted as a nuinbbehl, 1V derived from
the TNM value grouped by prognosis; a higher nunntdicates a more

advanced cancer and likely a worse outcome.

Stage 0 = Tis, NO, MO

Stage | = T1, NO, MO or T2, NO, MO
Stage IIA = T3, NO, MO

Stage 1IB = T4, NO, MO

Stage IlIA =T1, N1, MO or =T2, N1, MO
Stage IlIB = T3, N1, MO or = T4, N1, MO
Stage IlIC = Any T, N2, MO

Stage IV =Any T, Any N, M1
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Clinical features.

Carcinoma of the colon usually occurs in patiemer &0 years of age but it is
not rare earlier in adult life. Twenty per cenicakes present as an emergency
with intestinal obstruction or peritonitis. In aogtse of colonic bleeding in
patients over the age of 40 a complete investigaifdhe colon is required. A
careful family history should be taken. Those Jitst-degree relatives who
have developed colorectal cancer at the age of #8low are at high risk and
may be part of one of the colorectal cancer fasylydromes.

Carcinoma of the left side of the colon

Most tumours occur in this location. They ate ulsuall the stenosing variety.
The main symptoms are those of increasing intdstiostruction.

Pain is referred to the suprapubic area. Patielitbave episodes of colic; a
constant ache may suggest an advanced tumour.

Alteration of bowel habit.An adult previously hagia predictably regular
bowel habit suddenly develops irregularity. Thewgyrhe increasing difficulty
in getting the bowels to move, requiring laxativelse episodes of constipation
may be followed by attacks of diarrhoea.

Palpable lump. The lump that is felt on abdomiredtal or bimanual palpation
IS sometimes not the tumour itself, but impactextés above it. When the
tumour is situated in a pendulous pelvic colonaadhmovable swelling may be
felt in the rectovesical pouch on rectal examimatio

Distension. Lower abdominal distension is not ungmm and, as with the pain,
is relieved by passing flatus.

Carcinoma of the sigmoid

This follows the general pattern of the above, hibse differences.

Pain is usually colicky from the outset.

Tenesmus. Low tumours may give rise to a feelinthefneed for evacuation
which may result in tenesmus accompanied by theggg@sof mucus and blood,

especially in the early morning.
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Bladder symptoms are not unusual and in some iostamay herald a
colovesical fistula.

Carcinoma of the transverse colon

This may be mistaken for a carcinoma of the stonfeedfause of the position of
the tumour together with anaemia and lassitude.

Carcinoma of the caecum and ascending colon

This may present with the following.

* Anaemia, severe and unyielding to treatmentetimeay be a palpable tumour
present.

* The presence of a mass in the right iliac fo€sdono-scopy may be needed
to confirm the diagnosis.

» Caecal carcinoma is sometimes discovered unégigat operation for
acute appendicitis or for an appendix abscessdgib resolve. On rare
occasions the appendix is inflamed, or even gamgierfrom the obstruction to
its lumen by the tumour.

A carcinoma of the caecum can be the apex ohtaissusception presenting
with the symptoms of intermittent obstruction.

Metastatic disease

Patients may present for the first time with livegtastases and an enlarged
liver, ascitis from carcinomatosis peritonei an@rerarely, rnetastases to the
lung, skin, bone and brain.

Methods of investigation

Laboratory:

- Blood picture may reveal microcytic hypochromieania.

- Liver function lests to detect hepatic metastase

- Carcinoembryonic antigen (CEA)

A tumor marker whose serum level is high in coltakcancer but is

not specific.

* |t is of prognostic rather than diagnostic val@&A-positive serum
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(concentration greater than 2.5 ng /ml) is foumgatients with

colorectal and other conditions e.g: other gmancies, benign colonic
tumors, cirrhosis and pancreatitis.

* The level drops after a successful radicafjety (4 months later).

* If it show a rise in the follow up period,ishsignifies recurrence.

SigmoidoscopyThis is part of the routine investigation of patis passing
blood and mucus that is really limited to the rectu

Flexible sigmoidoscopy. The 60-cm, fibre-opticxflde sigmoidoscope is
being used increasingly in the out-patient climenospecial rectal bleeding
clinics. The patient is pre-pared with a disposa&plema and sedation is not
usually necessary.

ColonoscopyThis has the advantage of not only picking upigry cancer
but also having the ability to detect synchronooiggs or even multiple
carcinomas which occur in 5 per cent of casegnid$ to be used in patients
with bleeding as their main presenting symptomséhaith known polyps and
those in whom there is doubtful radiology. Idea&ery case should be proven
histologically before surgery. Full bowel prepavatand sedation are
necessary.

Radiology Double-contrast barium enema is used routinely.ibshows a
cancer of the colon as a constant irregular filblegect (Fig. 57.43). It is the
investigation of choice in patients with predominemange in bowel habit as
their presenting symptom.

Ultrasonographys often used as a screening investigation farlmetastases,
andCT is used in patients with large palpable abdomrmmadses to determine
local invasion and is particularly used in the pela the assessment of rectal
cancer,

Treatment
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Preoperative preparation. Full mechanical bowebaration before colonic
surgery is essential. The most commonly used mathdktary restriction to
fluids only for 48 hours before surgery; on the Bajore operation two sachets
of Picolax (sodium picosulphate) are taken to paingecolon. In addition a
rectal washout may be necessary. Alternatives decprograde lavage via a
nasogastric tube using water or balanced elect&rslylutions. A stoma site is
carefully discussed with the stoma care nursingigpst and antiembolus
stockings are fitted; the patient is started orppybactic sub-cutaneous heparin
and intravenous prophylactic antibiotics are gigethe start of surgery.

When intestinal obstruction is present, preparatidhis way may precipitate
abdominal pain and it may be safer to save preparai the time of the
operation using an on table lavage technique.

Operations

The test of operabilityThe abdomen is opened and the tumour assessed for
resectability.

1. The liver is palpated for secondary degosie presence of which is not
necessarily a contraindication to resection becthesbest palliative treatment
for carcinoma of the colon is removal of the tumour

2. The peritoneum, particularly the pelvic peritomg is inspected for signs of
small, white, seed-like, neoplastic implantatiddsnilar changes can occur in
the omentum.

3. The various groups of lymph nodes thainditze involved segment are
palpated. Their enlargement does not necessariy et they are invaded by
metastases because the enlargement may be inflanymat

4. The neoplasm is examined with a view tditity and operability. Local
fixation, however, does not always imply local isMa because some tumours
excite a brisk inflammatory response.

The operations to be described are designed tovethe primary tumour and

its draining locoregional lymph nodes which mayimelved by metastases.
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Lesser resections are indicated, however, shoyldtlternetastases render the
condition curable nonsurgically. There is some enae that early division of
major blood vessels supplying the involved coloo+{ouch technique —
Turnbull) can slightly improve the number of cuvatoperations.

Carcinoma of the caecum or ascending cisddneated when resectable rioyht
hemicolectomy .

The abdomen is opened, the peritoneum lateraktaskending colon is incised
and the incision carried around the hepatic flextihe right colon is elevated,
with the leaf of peritoneum containing its vesseld lymph nodes, from the
posterior abdominal wall, taking care not to injtlhre ureter, spermatic vessels
in the male or the duodenum. The peritoneum israggéd medially neat the
origin of the ileo-colic artery, which is dividedgether with the right colic
artery when this has a separate origin from thesopmesenteric. The
mesentery of the last 30 cm of ileum, and the ¢éahised peritoneum attached
to the caecum, ascending colon and hepatic flexdtey, ligation of the
mesenteric blood vessels, is divided as far apriv@mal third of the transverse
colon. When it is cleat that there is an adequiatedosupply at the resection
margins, the right colon is resected and an erehtbanastomosis fashioned
between the ileum and transverse colon.

Carcinoma of the hepatic flexur&/hen the hepatic flexure is involved the
resection must be extended correspondingly .

Carcinoma of the transverse colWhen there is no obstruction, excision of the
transverse colon and the two flexures together thightransverse mesocolon
and the greater omentum, followed by end-to-endtanaosis, can be used. An
alternative isan extended right hemicolectomy

Carcinoma of the splenic flexure or descendingolde extent of the
resection is from right colon to descending colBometimes removal of the

colon up to the ileum, with an ileorectal anastoisias preferable.
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Carcinoma of the pelvic coloihe left half of the colon is mobilized
completely . So that the operation is radical,itifierior mesenteric artery below
its left colic branch, together with the relatedazalic lymph nodes, must be
included in the resection. This entails carrying dissection as far as the upper
third of the rectum. Many surgeons advocate fliggdition of the inferior
mesenteric artery on the aorta (high litigatiompvided that there is no
obstruction primary anastomosis is the rule. Ocrely a protecting upstream
stoma may be necessary.

When a growth is found to beoperable In the upper part of the left colon, a
transverse colostomy is performed. In the pelviortoa left iliac fossa
colostomy is preferable. With an inoperable groimtthe ascending colon a
bypass using an ileo-colic anastomosis is thegresedure. Over 95 per cent
of colonic carcinomas can, however, be resected.

Laparoscopic-assisted colectomsya minimally-invasive technique that can
reduce the size of the incision and may reduce @ostative pain

Adjuvant therapy

Hepatic metastases

It is important to biopsy hepatic metastases fetofngical diagnosis. Unless
they are on the very surface and edge of the litaey; are not usually resected
at the time of colonic surgery. Patients with upvio or three liver metastases
confined to one lobe of the liver may be offeregdte resection. Multiple
painful hepatic metastases can be palliated bytayitodrugs, cryosurgery or

laser therapy .

Chemotherapy

Chemotherapy is used to reduce the likelihood dbstasis developing, shrink
tumor size, or slow tumor growth. Chemotherapyfisroapplied after surgery

(adjuvant), before surgery (neo-adjuvant), or aspifimary therapy (palliative).
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Chemotherapy after surgery is usually only givethé cancer has spread to the
lymph nodes (Stage III).

At the 2008 annual meeting of the American Soamt§linical Oncology,
researchers announced that colorectal cancer tstieat have a mutation in the
K-RAS gene do not respond to certain therapieselioat inhibit the epidermal
growth factor receptor (EGFR)--namely Erbitux (cetoab) and Vectibix
(panitumumab). Following recommendations by AS@&ients should now

be tested for the KRAS gene mutation before beffeged these EGFR-
inhibiting drugs.

However, having the normal K-RAS mutation doesquarantee that these
drugs will benefit the patient.

Adjuvant (after surgery) chemotherapy.

One regimen involves the combination of infusidbdlluorouracil, leucovorin,
and oxaliplatin (FOLFOX)

Chemotherapy for metastatic disease.

Commonly used first line chemotherapy regimensivey the combination of
infusional 5-fluorouracil, leucovorin, and oxalipla(FOLFOX) with
bevacizumab or infusional 5-fluorouracil, leucovgrand irinotecan (FOLFIRI)
with bevacizumab

Radiation therapy

Radiotherapy is not used routinely in colon canastt could lead to radiation
enteritis, and it is difficult to target specifiogions of the colon. It is more
common for radiation to be used in rectal cangecesthe rectum does not
move as much as the colon and is thus easiergettar

In Colon cancer it is indicated only for pain réli¢argeted at metastatic tumor

deposits if they compress vital structures andaoise pain
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Immunotherapy
Bacillus Calmette-Guérin (BCG) is being investighses an adjuvant mixed

with autologous tumor cells in immunotherapy folocectal cancer.

Vaccine

In November 2006, it was announced that a vacciedeen developed and
tested with very promising results. The new vacooadied TroVax, works in a
totally different way to existing treatments by megsing the patient's own
Immune system to fight the disease. Experts saystimjgests that gene therapy
vaccines could prove an effective treatment fohale range of cancers.
Oxford BioMedica is a British spin-out from Oxfok¢hiversity specialising in
the development of gene-based treatments. Phasmldlare underway for
renal cancers and planned for colon cancers.

Treatment of liver metastases

According to the American Cancer Society statistic2006, over 20% of
patients present with metastatic (stage V) cokalezancer at the time of
diagnosis, and up to 25% of this group will haweated liver metastasis that is
potentially resectable. Lesions which undergo cugaesection have

demonstrated 5-year survival outcomes now exceésifg

Resectability of a liver metastasis is determingdgi preoperative imaging
studies (CT or MRI), intraoperative ultrasound, &gdirect palpation and
visualization during resection. Lesions confinedh® right lobe are amenable
to en bloc removal with a right hepatectomy (livesection) surgery. Smaller
lesions of the central or left liver lobe may soimeis be resected in anatomic
"segments”, while large lesions of left hepaticd@e resected by a procedure
called hepatic trisegmentectomy. Treatment of lesloy smaller, non-anatomic

"wedge" resections is associated with higher retioe rates. Some lesions
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which are not initially amenable to surgical reg@timay become candidates if
they have significant responses to preoperativenokigerapy or
Immunotherapy regimens. Lesions which are not ablerta surgical resection
for cure can be treated with modalities includiadio-frequency ablation

(RFA), cryoablation, and chemoembolization.

Patients with colon cancer and metastatic diseateetliver may be treated in
either a single surgery or in staged surgerie(thié colon tumor traditionally
removed first) depending upon the fitness of theepafor prolonged surgery,
the difficulty expected with the procedure withheit the colon or liver
resection, and the comfort of the surgery perfoghpatentially complex

hepatic surgery.

Support therapies

Cancer diagnosis very often results in an enornsbasge in the patient's
psychological wellbeing. Various support resour@esavailable from hospitals
and other agencies which provide counseling, sseialice support, cancer
support groups, and other services. These sermalpdo mitigate some of the
difficulties of integrating a patient's medical qoimations into other parts of
their life.

Prognosis

Survival is directly related to detection and tiyeet of cancer involved.
Survival rates for early stage detection is abaiings that of late stage
cancers. CEA level is also directly related tophegnosis of disease, since its
level correlates with the bulk of tumor tissue.

Follow-up

The aims of follow-up are to diagnose in the eatlgssible stage any
metastasis or tumors that develop later but dicbngtnate from the original

cancer (metachronous lesions).
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The U.S. National Comprehensive Cancer NetworkAmeérican Society of
Clinical Oncology provide guidelines for the follewp of colon cancer. A
medical history and physical examination are recemmhed every 3 to 6
months for 2 years, then every 6 months for 5 y&ascinoembryonic antigen
blood level measurements follow the same timing aoe only advised for
patients with T2 or greater lesions who are candglfor intervention. A CT-
scan of the chest, abdomen and pelvis can be @esdidnnually for the first 3
years for patients who are at high risk of recureefior example, patients who
had poorly differentiated tumors or venous or lyaiphinvasion) and are
candidates for curative surgery (with the aim tceguA colonoscopy can be
done after 1 year, except if it could not be dounerd) the initial staging
because of an obstructing mass, in which caseiildtbe performed after 3 to
6 months. If a villous polyp, polyp >1 centimeterhigh grade dysplasia is
found, it can be repeated after 3 years, then évgnars. For other

abnormalities, the colonoscopy can be repeated hitear.

Routine PET or ultrasound scanning, chest X-rayspiete blood count or
liver function tests are not recommended. Thesedlinies are based on recent
meta-analyses showing that intensive surveillamcecéose follow-up can

reduce the 5-year mortality rate from 37% to 30%

Prevention
This section contains weasel words, vague phradkatigoften accompanies
biased or unverifiable information. Such statemeshtsuld be clarified or

removed.

Most colorectal cancers should be preventableutitrancreased surveillance,
improved lifestyle, and, probably, the use of digtzhemopreventative agents.

Surveillance
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Most colorectal cancer arise from adenomatous goljpese lesions can be
detected and removed during colonoscopy. Studies s procedure would
decrease by > 80% the risk of cancer death, prdvtde started by the age of
50, and repeated every 5 or 10 years.

As per current guidelines under National ComprelvenSancer Network, in
average risk individuals with negative family histef colon cancer and
personal history negative for adenomas or InflanonyaBowel diseases,
flexible sigmoidoscopy every 5 years with fecalutblood testing annually or
double contrast barium enema are other optiongtetule for screening rather
than colonoscopy every 10 years (which is curraihidyGold-Standard of care).
Lifestyle and nutrition

The comparison of colorectal cancer incidence noua countries strongly
suggests that sedentarity, overeating (i.e., hadbric intake), and perhaps a
diet high in meat (red or processed) could incréfaseisk of colorectal cancer.
In contrast, a healthy body weight, physical fisyemnd good nutrition
decreases cancer risk in general. Accordinglystiyie changes could decrease
the risk of colorectal cancer as much as 60-80%.

A high intake of dietary fiber (from eating fruitgggetables, cereals, and other
high fiber food products) has, until recently, bélemught to reduce the risk of
colorectal cancer and adenoma. In the largest suelyto examine this theory
(88,757 subjects tracked over 16 years), it has bmend that a fiber rich diet
does not reduce the risk of colon cancer. A 206faranalysis study further

supports these findings.

The Harvard School of Public Health states: "HeElMflects of Eating Fiber:
Long heralded as part of a healthy diet, fiber app&o reduce the risk of
developing various conditions, including heart ds® diabetes, diverticular
disease, and constipation. Despite what many peoglethink, however, fiber

probably has little, if any effect on colon canask."”
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