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Abstract

FDG is used because it is taken up by many typésnaors
and produces images of good contrast. PET hasfbeaed to assist
in diagnosis, staging, monitoring therapy respoasd assessing
recurrence in patients with different tumdP&T using F-18-FDG is
more accurate than CT or other conventional imagnoglalities for
diagnosis of previously unknown recurrent or mei@stmalignant
foci, focal colonic F-18-FDG uptake has a high T348probability

of showing corresponding abnormal histopathologtoading
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Introduction

Positron emission tomography(PET) is one of the fastest
growing areas in nuclear medicine, and oncologiagimg is the

most rapidly expanding use of PET.

Conventional diagnostic imaging such as magnesomance
imaging (MRI), computed tomography (CT) and ultiasd reveal
structural abnormalities. However, limitations obneentional
imaging are well known in differentiating residuddsions or
recurrent malignant tumors from post-therapy fis@%ter et al.,
2005).

A number of tracers have been developed for PEWekier
F-18 fluorodeoxyglucose (FDG) accounts for mosttied routine
clinical use of PET in oncology at present. FD@sged because it is
taken up by many types of tumors and produces imadeyood
contrast. FDG is also retained in a number of nborgans, such as
the heart, bowel, kidneys and bladder, this islyascognized by
physician as normal biodistribution. PET has bemmd to assist in
diagnosis, staging, monitoring response and asgesscurrence in
patients with different tumor@eter et al., 2005).

PET using F-18-FDG is more accurate than CT or rothe
conventional imaging modalities for diagnosis ofeypously
unknown recurrent or metastatic malignant fociafamlonic F-18-
FDG uptake has a high 70-80% probability of showing
corresponding abnormal histopathologidahding (Agress et al.,
2004).
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Integration of PET and CT can provide synergistandfit
regardless of the technique applied. Hybrid PET/ST more
expensive than software fusion, but it deliversasat,flogistically
easy and more reliable image correlation. Whiletvgafe image
fusion is likely to result in suboptimal resultshel true benefit of
integrated PET/CT not only depends on integratibimages, but
also on the integration of expert opinions. Thamfat is strongly
advised that joint reading sessions take place tvélradiologist and
nuclear medicine physician with the appropriataicél input from

clinical oncologists and/or surgeqiV&it et al., 2005).

Aim of the work:

The goal of this study is to focus lighttbe role of fluorine-18-
fluorodeoxyglucose positron emission tomography diagnosis,

staging and follow up of gastrointestinal malignanc
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Histopathology of GIT cancers

Gastrointestinal (GIl) tumors is commonly seen ime t
esophagus, stomach,, colon, rectum, liver, pan@eaddess likely in
gallbladder and biliary syste(atalano et al., 2001).

Predisposing causes in GIT cancers:

Dietary, environmental and genetic factors contebto the
etiology, pathogenesis and risk for gastrointestimancers.
Measurements of cell proliferation and differentiat further
identify abnormal cellular properties associatedhwincreased
susceptibility to gastrointestinal cancer. Genetdilterations of
cancer-related genes and molecules are involvéteicourse of the
development and progression of gastrointestinalcean These
include genetic instability, abnormalities of oneags, tumor
suppressor genes, cell cycle regulators, cell aoihesolecules and
DNA repair genegYasuku et al., 2006).

The exact cause @sophageal cancers unknown, although
many investigators believe that chronic irritatmiithe esophagus is
a major culprit. Most of the identified risk facsarepresent a form of
chronic irritation. However, the wide variance retdistribution of
esophageal cancer among different demographic groaiges the
possibility that genetic factors also play a réteeitmiller et al.,
2000).

Several risk factors are associated with esophagaater,
tobacco and alcohol consumption are the major ffis&tors,

especially for squamous cell carcinoma, they irszethe risk of
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squamous cell carcinoma by five-fold. The effectsthe two are
synergistic, in that the combination of smoking af@bhol increases
the risk by 25- to 100-fol@Martin et al., 2000).

In some cases of gastroesophageal reflux, the cheaposure
to acid causes the inner lining of the lower esgpbato change
from squamous cells to glandular cells. This islechlBarrett's
esophagus. Patients with Barrett's esophagus aghiso 30 to 40
times more likely than the general population tovedep

adenocarcinoma of the esophagus.

A diet low in fruits, vegetables, zinc, riboflaviand other
vitamins can increase risk of developing to esopbhgancer
(Heitmiller et al., 2000).

The exact cause fatomach cancerhas not been identified,
several potential factors have lead to increasethbeus of
individuals developing the disease and therefogmifecant risk has
been associated. Diet, work environment and a 1tyisib stomach
disorders such as ulcers or polyps are believeletoisk factors.
Studies have shown that eating foods with high tjues of salt and
nitrites increases the risk of stomach cancer. ghhrisk for
developing stomach cancers has been linked toimcendustries
especially persons who work in coal mining and ¢haego work
processing timber, nickel, and rubber. Severalistuldave identified
Helicobacter pylori that cause chronic inflammationthe inner
lining of the stomach which may lead to developmehtMALT

lymphomas in the stomach. Another rare risk facter the
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development of polyps, benign growths in the linafghe stomach
(Braunwald et al., 2001).

The exact cause of primaliyer cancer is still unknown. In
adults, however, certain factors are known as Mhighgk of
developing liver cancer. These factors include rsabe age over 60
years, Asian-Americans with cirrhosis have fouresmas great a
chance of developing liver cancer in younger agan tAfrican-
American, exposure to carcinogens in the envirorrasraflatoxins,
thorium dioxide and vinyl chloride. Cigarette smuadkiand the use of
oral estrogens for birth control also believed tedmspose to liver
cancer. Hereditary hemochromatosis often develofgs cirrhosis
and it is estimated that a patient with cirrhoseés R0 times the
chance of developing a hepatoma than a personanitalthy liver.
Exposure to hepatitis viruses: hepatitis B(HBV)epdtitis C
(HCV), Hepatitis D (HDV), or hepatitis G (HGV). Is estimated
that 80% of worldwide HCC is associated with chcomiBV
infection (Beerset al., 2002).

Gallstones are the most significant risk factor fibre
development ofyallbladder cancer. Roughly 75 to 90 percent of
patients with gallbladder cancer also have galkltonLarger
gallstones are associated with a higher chance eseldping
gallbladder cancer. Chronic inflammation of thellgadder from
infection also increases the risk for gallbladdeanaer
(Ahrendt et al., 2001).

Risk factors forcolon cancer often are environmental in

sporadic cases (80%) and sometimes genetic (208ee Halignant
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cells have a changed genetic makeup, this meansn20% of
cases, colon cancer is more common in industriliEgions. Diets
high in fat, red meat, total calories, and alcobe¢m to predispose
people to colon cancer whereas high-fiber diets hedy to decrease
exposure of the colon lining to carcinogens froméhvironment, as
the transit time through the bowel is faster withigh-fiber diet than
it is with a low fiber diet. Age plays a definiteole in the
predisposition to colon cancer as two-thirds ofcalbes occur after
the age of 50 years. There is also a slight inereak for colon
cancer in the individual who smokes. Patients whffes from
inflammatory diseases of the colon known as ulosratolitis and

Crohn's colitis are also at increased (iGklden et al., 2003).
Histopathology of GIT cancers :

Esophageal canceusually develops in the inner layer cells and
grows outward. There are two major types of esopalacancer. The
first occurs in the cells found in the lining oktkesophagus, and the
cancer is called squamous cell carcinoma(Fig lxah develop
anywhere along the entire length of the esophagdsrepresents
approximately half of all reported esophageal ceicéhe second
type of cancer known to occur in the lower thirdlod esophagus is
an adenocarcinoma, which may be associated witloralitton
known as Barrett's esophagus(Fig(Rlshida et al., 2000).
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Figure 1: Invasive well-differentiatedkeratizing squél carcinoma of thg

esophagus.(Bytzer et al,2000).
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Figure 2: Adenocarcinoma arising from Barrett’ esophagugtA@ et al,2000).

In cancer of the stomacht may grow along the stomach wall
into other organs such as the esophagus or snedtime. Or it may
go through the stomach wall and invade the neanmph nodes or
organs such as the liver, pancreas, and colonayt also spread to
more distant organs, such as the lungs, the lyngaes and the
ovaries. The major type of stomach cancer is adewomma
(90%)(Fig 3)(Feczko et al., 2000).

Other less common types of stomach cancers argasieic
carcinoma with lymphoid stroma (medullary carcingmgastric
carcinoma with extensive neutrophilic infiltratiand adenosgamous

and squamous cell carcinorf@ampbell et al., 2006).
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Figure 3: Well-differentiated gastric adenocarcinoma of mdixgpillary and tubular
types.(Habermann et al,2004). a\‘

Liver cancers can be classified into two types. They are either
primary, when the cancer starts in the liver itseifmetastatic, when
the cancer has spread to the liver from some qthdrof the body.
About 80% to 90% of primary liver cancers are hepats. One type
of primary liver cancer, called a hepatoblastorugually occurs in
children younger than four years of age and betvieerages of 12
and 15. Unlike liver cancers in adults, hepatoblasts have a good
chance of being treated successfully. ApproximaiéBs of children
with hepatoblastomas experience complete curetheftumor is
detected early, the survival rate is over 90%(FigZbck et al.,
2001).

Figure 4: Well-differentiated liver cell carcinoma with congsised liver cell plate
and visible endothelial lining of sinusoids(Beersale2002).

73]
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The second major category of liver cancer is matastiver
cancer it is about 20 times more common than pyrivaer cancer.
Primary cancers in the colon, stomach, pancreatjme esophagus,
breast, lung, are the most likely to metastasiztié¢oliver. It is not
unusual for the metastatic cancer in the liverdadhe first noticeable

sign of a cancer that started in another ongrarrison et al., 2004).

Several types of cancer can occurgall bladder, such as
adenocarcinoma, squamous cell carcinoma, carcicwsa and
small cell (oat cell) carcinoma, all of them areammon(Catalano
et al., 2001).

In pancreatic cancer the cancer can develop either exocrine
pancreatic cancer which is much more common asc&adetinoma
or less common endocrine tumors as Insulinoma, ri@asta,

Glucagonoma, Vipoma and Somatostingieczko et al., 2000).

Colorectal cancersusually start in the inner most layer and
can grow through some or all of the other layedof@ctal cancers
are common, and occur more frequently in people theeage of 50
years. Over 95% of colorectal cancers are adenocanas(Fig 5).
Other, less common types of colorectal cancers aagcinoid

tumors, and gastrointestinal stromal tum@tsyce et al., 2000).




