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Background: Overall incidence of primary gastric cancer has steadily declined in the western
countries, however itis still prevalent in northern and south Asian countries. The exact prevalence
in Nepal is still to be known, however according to the hospital based statistics, it seemsto be the
commonest cancer in Tribhuvan university teaching hospital followed by lung carcinomas. Over all,
the incidence of distal stomach tumors has greatly declined, but reported cases of proximal gastric
carcinomas, including tumors at the gastroesophageal junction, have increased. Early diagnosis of
gastric cancer has been very difficult because most patients are asymptomatic in the early stage.
Weight loss and abdominal pain often are late signs of tumor progression. Chronic atrophic gastritis,
Helicobacter pylori infection, smoking, heavy alcohol use, and several dietary factors have been
incriminated to increasethe risksfor gastric carcinomas.

Esophagogastroduodenoscopy is the preferred diagnostic modality for evaluation of patients in
whom stomach cancer is suspected. Accurate staging of gastric wall invasion and lymph node
involvement isimportant for determining prognosis and appropriate treatment.

Endoscopic ultrasonography, in combination with computed tomography and operative lymph node
dissection, may be involved in staging the tumor. Treatment with surgery alone offers ahigh rate of
failure. Chemotherapy and radiotherapy have not improved survival rates when used as single
modalities, but combined therapy has shown some promise. Primary prevention, by control of
modifiable risk factors and increased surveillance of persons at increased risk, is important in

decreasing morbidity and mortality.

Introduction

The incidence of gastric cancer ismuch higher in developing
countries and is second only to lung cancer in rates of
mortality. However,t he overall incidence of gastric cancer
in the western countrieds and United States has rapidly
declined over the past 50 years. Gastric cancer is now the
13th most common cause of cancer mortality in the United
States, with an estimated 12,100 deaths in 2003.* on the
other hand it seems to be one of the most common
malignancy in Tribhuvan university teaching hospital
Nepal .3

The typical patient with gastric cancer is male (male-to-
femaleratio, 1.7:1) and between 40 and 70 years of age (mean
age, 65 years). Ninety-five percent of all malignant gastric
tumors are adenocarcinomas; the remaining 5 percent
include lymphomas, stromal tumors, and other raretumors.?
The overall declining incidence of gastric carcinoma is
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related to distal stomach tumors caused by Helicobacter
pylori infection. Proximal stomach tumors of the cardiac
region have actually increased in incidencein recent years.®
This trend has been attributed to the increased incidence
of Barrett's esophagus and its direct correlation with the
development of esophageal adenocarcinoma.* Thisreview
discusses diagnosis, treatment, and survival outcomes in
patients with gastric adenocarcinoma.

Etiology

Many risk factors have been associated with the
development of gastric cancer, and the pathogenesisis most
likely multifactorial (Table 1).25¢ Although significant,
genetic abnormalities (such as DNA aneupl oidy, oncogene
amplification or mutation, and allelic loss of tumor
suppressor genes) are not understood well enough to allow
formulation of a sequence of progression to the
development of gastric carcinoma. One postulation on the
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Table 1 Risk factorsfor Gastric Cancer

Definite-surveillance suggested

Familial adenomatous polyposis

Gastric adenomas

Gasdtric biopsy revealing high-grade dysplasia
Definite

Chronic atrophic gastritis

Gastric metaplasia or biopsy

Helicobacter pylori infection

Hereditary nonpolyposis colorectal cancer
(Lynchl)

Probable

History of subtotal gastrectomy (> 20 years)
Perniciousanemia

Tobacco smoking (adenocarcinoma of cardia)

development of this disease involves a succession of
histologic changes that commence with atrophic gastritis,
advance to mucosal metaplasia, and eventually result in a
malignancy.?

Etiologies other than Helicobacter pylori infection or chronic
gastritis have been difficult to elucidate for mucosa-
associated lymphoid tissue tumors. Because of the indolent
nature of gastric stromal tumors, theterm malignancy rarely
is valid or applicable. One study® involving postmortem
autopsy found gastrointestinal stromal tumors in up to 50
percent of the general population; over 90 percent of these
tumorswere reported asclinically silent or asymptomatic.

Certain genetic or familial syndromes, gastric colonization
by H. pylori, and conditions resulting in gastric dysplasia
have been reported as definiterisk factorsfor the devel opment
of stomach cancer. The use of tobacco, dietary risk factors
(i.e., highintake of salted, smoked, or pickled foods, and low
intake of fruits and vegetables), and excess al cohol
consumption also have beenimplicated ascausal elements.2>
7 A highintake of vitamin C and Calciummay haveaprotective
effect.® [Evidence level B, case-control study]

Diagnosis

Theinitial diagnosis of gastric carcinoma often is delayed
because up to 80 percent of patients are asymptomatic
during the early stages of stomach cancer.® In Japan, ahigher
incidence of adenocarcinoma and rigorous screening
processes have led to a greater number of cases of gastric
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Possible

Excess alcohol ingestion

Hamartomas

High intake of salted,pickled,or smoked foods

Low intake of fruits and vegetables
Ménétrier's disease

Peutz-Jeghers syndrome

Tobacco smoking

Questionable

Benign gastric ulcers

Fundic gland polyps

Hyperplastic polyps

cancer being detected in an early stage (i.e., when limited to
the mucosa and submucosa, with or without lymph node
involvement). Unfortunately, in our part of world, most cases
of gastric cancer are discovered only after local invasion
has advanced.

Weight loss, abdominal pain, nausea and vomiting, early
satiety, and peptic ulcer symptoms may accompany late-
stage gastric cancer. Signs may include apal pably enlarged
stomach, a primary mass (rare), an enlarged liver due to
secondary, Virchow'snode (i.e., left supraclavicular), Sister
Mary Joseph’'s nodule (periumbilical), or Blumer’s shelf
tumor (metastatic tumor felt on rectal examination, with
growth in the rectouterine/rectovesical space).

Patients presenting with the af orementioned symptoms and
thosewith multiplerisk factorsfor gastric carcinomarequire
further work-up. Esophagogastroduodenoscopy (EGD) is
the diagnostic imaging procedure of choice in the work-up
of gastric carcinoma.®However, a double-contrast barium
swallow, a cost-conscious, noninvasive, and readily
available study, may be the initial step* (Figure 1). This
radiographic study provides preliminary information that
may help thephysician determineif agastriclesionis present
and whether the lesion has benign or malignant features.
Gastric ulcers without any malignant characteristics seen
on barium swallow have a specificity of morethan 95 percent
in ruling out gastric cancer. However, when indeterminate
results are reported or when both benign and malignant
signsarepresent, further diagnostic evaluation is necessary.
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Table2 AJCC Staging System for Gastric Cancer
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Confirmation of diagnosis

Esophago gastro dudenoscopy (EGD) is a highly sensitive
and specific diagnostic test, especially when combined with
endoscopic biopsy. Multiple biopsy specimens should be
obtained from any visually suspicious areas; this step
involves repeated sampling at the same tissue site, so that
each subsequent biopsy reaches deeper into the gastric wall.

After the initial diagnosis of gastric cancer is established,
further evaluation for metastases is hecessary to determine
treatment options. Computed tomographic (CT) scanning
is a useful method of detecting liver metastases greater
than 5 mm in diameter, perigastric involvement, peritoneal
seeding, and involvement of other peritoned structures(e.g.,
ovaries, rectal shelf). However, CT scanning is unable to
allow assessment of tumor spread to adjacent lymph nodes
unlessthey are enlarged. In addition, it has not been shown
to be effective in alowing determination of the depth of
tumor invasion and cannot reliably support detection of
solitary liver or lung metastases smaller than 5 mm in
diameter.®?
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Endoscopic ultrasonography (EUS) isamodality that allows
for more accurate staging. In EUS, the transducer is placed
directly next to the gastric wall, and high-frequency
soundwaves are used to determine the depth of tumor
invasion and detect local lymph node involvement, which
may be assessed by operative biopsy.

Random biopsies beyond lesion areas also areimportant in
achieving a correct tissue diagnosis. The updated Sydney
system?®® recommends that at least five biopsy specimens
be taken (two from the antrum within 2 to 3 cm of the
pylorus, two from the corpus about 8 cm from the cardia,
and one from the incisuraangul aris).

Because tumor depth and Ilymph node involvement
influence survival, EUSis animportant tool for increasing
preoperative staging accuracy. However, EUS cannot permit
assessment of tissue beyond a depth of about 5 cm and,
therefore, cannot be used to assess distant lymph node
involvement or to screen for lung or liver metastases. Recent
literature** supports the combination of CT scanning and
EUS for preoperative staging of gastric cancer to best

Journal of Institute of Medicine, December, 2006; 28:3 42-49



Gastric cancer

45

Diagnostic Work-Up for Patient with Symptoms Suspiciousfor Gastric

Cancer
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determinethe number and location of involved lymph nodes.
Tumor Saging

Aswith al types of cancer, the most important indicator of
resectability and prognosis for gastric cancer is the
clinicopathologic stage. There are several similar staging
classifications, themost commonly used systemisthe TNM
(tumor, node, metastasis) staging system (Table 2).*> The
two most important factorsinfluencing survival in patients
with resectable gastric cancer are the depth of cancer
invasion through the gastric wall and the number of lymph
nodes involved.’*” Unfortunately, these factors may not
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aways be accurately assessed by the preoperative staging
work-up before resection.

§-A designation of pNO should be usedif al examined lymph
nodes are negative, regardless of the total number removed
and examined.

*-A tumor may penetrate the muscularis propria with
extension into the gastrocolic or gastrohepatic ligaments,
or into the greater or lesser omentum, without perforation
of the visceral peritoneum covering these structures. In
thiscase, thetumor isclassified T2. If thereisperforation of
the visceral peritoneum covering the gastric ligaments or
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the omentum, the tumor should be classified T3.

T-The adjacent structures of the stomach include the spleen,
transverse colon, liver, diaphragm, pancreas, abdominal wall,
adrenal gland, kidney, small intestine, and retroperitoneum.

F-Intramural extension to the duodenum or esophagus is
classified by the depth of greatest invasion in any of these
sites, including stomach.

Primary Prevention

Appoximately two thirds of patientswith gastric carcinomas
present in advanced stages (Il or 1V).° Because it is not
possible to detect early stomach cancer on physical
examination, diagnosticimaging isthe only effective method
for screening. Patients with risk factors for gastric cancer
and problemswith epigastric pain, unintentional weight 1oss,
or other suspicious symptoms should undergo further
diagnostic work-up. Endoscopy with biopsy mapping of the
gastric mucosa should be considered to look for multifocal
gastric metaplasia in patients who are asymptomatic but at
high risk of developing gastric carcinoma because of a
positive family history, racial or ethnic origin, or emigration
froman areaendemic for gastric cancer.

If multifocal atrophic gastritisisfound, repeat surveillance
every one to three years should be considered. If a
dysplastic lesion is located on endoscopy, resection of the
lesionisrecommended, and annual or biannual endoscopic
surveillance is reasonable. Because patients who have
undergone subtotal gastrectomy have an increased risk of
gastric cancer after 15 to 20 years, any upper
gastrointestinal symptoms 15 years after such surgery
justify an EGD with multiple biopsies. Evenin asymptomatic
postgastrectomy patients, endoscopy should be considered
at 20 years, along with multiple biopsies, particularly at the
anastomoatic site.®

Giventhelow five-year survival ratein patientswith gastric
cancer, physicians should emphasize preventive measures
in patients who are at risk. These patients should be
encouraged to avoid the use of tobacco, to eat a well-
balanced diet, and to be treated for “premalignant”
conditions such as Barrett’s esophagus, atrophic gastritis,
or H. pylori colonization.

Treatment Options

Radiotherapy

Although smaller studies have shown some clinical
responseto radiotherapy (local-regional control) in patients
with gastric cancer, only a modest survival advantage has
been shown. A usual dosing regimen of radiation therapy is
451050 Gy in20to 30 fractions. The adverse effects caused
by radiation therapy include gastrointestinal toxicity from
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dose-limiting structures surrounding the stomach
(intestines, liver, kidneys, spinal cord, and heart).

Chemother apy

After several trials, significant survival advantage deriving
from the use of chemotherapy as a definitive treatment for
gastric cancer has not been reported. It isimportant to note,
however, that one study™ revealed recurrence rates of up
to 80 percent in patients undergoing surgical resection
alone, suggesting a need to continue investigation of
adjuvant chemotherapy and radiotherapy.

Surgery

According to the recommendations of the International
Union Against Cancer (UICC) and the Japanese Research
Society for Gastric Cancer, gastric cancer is classified
according to its location in the proximal, middle, or distal
stomach. Although the borders between these thirds are
not precisely defined, this definition has proved to be useful
for determining the extent of resection. The selection of the
surgical procedure in patients with gastric cancer should
be primarily adjusted to the location of the tumor, the growth
pattern seen on biopsy specimens, and the expected location
of lymph node metastases.

In patients with proximal-third gastric cancer, an extended
gastrectomy, including the distal esophagus, is necessary.?
For distal-third gastric cancer, patients may be ableto undergo
subtotal gastrectomy if biopsy reveals “intestinal-type’
adenocarcinoma. Total gastrectomy is recommended if the
biopsy shows* diffuse-type” carcinoma. Middle-third gastric
cancer always requires total gastrectomy. Current operative
mortality rates are reported to be aslow as 1 to 3 percent.

The most common postoperative complication is tumor
recurrence. Five-year survival rates for postresection early
gastric cancer have been reported to be as high as 90 percent.
However, survival rates significantly decrease according
to tumor penetration and lymph node invasion
(Table 32223) 24

FAM = fluorouracil + doxorubicin + mitomycin-C; FAP =
fluorouracil + doxorubicin + cisplatin; ECF = epirubicin +
cisplatin + fluorouracil; ELF = etoposide + fluorouracil +
leucovorin; PELF = cisplatin + epidoxorubicin + leucovorin
+ fluorouracil with glutathione and filgrastim; FAMTX =
fluorouracil + doxorubicin + methotrexate; FUP = fluorouracil
+ cisplatin.

*-Five-year survival rates according to information from
reference 22.

t-Regional lymphadenectomy is recommended with this
procedure. Splenectomy is not routinely performed.
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Table 3 Treatment OptionsAccording to Stage of Gastric Cancer

Sage Treatment options

$-Alternative treatment option under clinical evaluation.

§-All newly diagnosed patients with hematogenous or
peritonea metastases should be considered candidates for
clinica trials, if possible. In some patients, chemotherapy
may provide substantial palliation and occasiona durable
remission, although it doesnot prolong lifeor provide acure.

Information from references 22 and 23.Palliative resection
should be reserved for use in patients with continued
bleeding or obstruction.
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5-year survival rate(%)*

Because of the extensive lymphatic network of the stomach
and the propensity for microscopic extension, the traditional
surgical approch attempts to maintain a 5-cm margin
proximally and distally to the primary lesion. Many studies®
2 report that nodal involvement indicatesa poor prognosis,
requiring the use of more aggressive surgical approaches
to attempt to remove involved lymph nodes. However, the
extent of lymph node resection remains a matter of
controversy. Retrospective studies® from Japan showed
promising results of increased survival without increased
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operative morbidity and mortality when extended
lymphadenectomy was performed.?> However, prospective
follow-up studies?®® did not confirm these findings. In
addition, some studies””?8 have shown increased morbidity
and mortality related to this extensive procedure.

Combination approach

Although numerous randomized clinical trials have failed
to show consistent survival benefitsfrom adjuvant radiation
therapy or chemotherapy aone in the treatment of gastric
cancer, some studies® have shown that patients receiving
combined chemoradiation therapy have demonstrated
improved disease-free survival and improved overall
survival rates. In one series,” patients were ran-domized to
receive postoperative radiotherapy and 5-fluorouracil
chemotherapy or surgery alone. Results of this study
demonstrated improved survival in the patients receiving
adjuvant therapy compared with those who received
surgery alone (52 percent three-year survival versus 41
percent, respectively).

Preoperative chemotherapy also may be useful in patients
with locally advanced gastric cancer, offering a chance for
surgery with curativeintention in patientswith an otherwise
fatal long-term prognosis.®[Evidencelevel B, uncontrolled
study] Newer studies®® suggest that intraoperative
radiotherapy, which allowsfor anarrowed therapeutic target
while avoiding critical surrounding structures, also may
have arolein treatment.

Palliation

Many patients present with distant metastases or direct
invasion of organs, obviating the possibility of complete
resection. Inthe paliative setting, radiotherapy may provide
relief from bleeding, obstruction, and pain in patients with
advanced disease, although the duration of palliation is
short (mean, six to 18 months).* Surgical procedures such
aswidelocal excision, partia gastrectomy, total gastrectomy,
or gastrointestinal bypass also are performed with palliative
intent, to allow oral intake of food and alleviate pain.

Current research is focusing on the role of combined
chemoradiation therapy followed by surgical resection for
palliation of late gastric carcinoma. Chemotherapy can
function as a radiation-sensitizer and, when used in
conjunction with radiotherapy, achieves better local-
regional control and tumor debulking than when used
separately. Studies®3* using this combination approach
followed by surgical resection have reported positive
results on overall survival rates. Other palliative
procedures such as endoscopic laser treatments,
endoluminal stenting, and placement of a feeding
j€junostomy also may be performed.
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