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Diagnosis of Stomach Cancer

CLINICAL MANIFESTATIONS: 

The presenting symptoms of early gastric cancer (EGC) are nonspecific. Patients may be asymptomatic or they may present with dyspepsia, mild epigastric pain, nausea, or anorexia. Because of active screening programs in Eastern Asia, many patients are now detected while asymptomatic. A prodrome of vague upper gastrointestinal symptoms may be present for 6 to 12 months prior to the diagnosis of EGC [Craanen et al., 1991] and occurs in up to 90 to 95 percent of patients who are not detected through screening [Everett-Axon, 1997]. Ulcerated lesions have a longer prodrome of symptoms than protuberant lesions [Evans et al., 1978]. Given the high prevalence of dyspepsia in the general population [Tack et al., 2006], many EGCs may be diagnosed incidentally.
Warning (or alarm) signs or symptoms suggestive of invasive disease in patients with EGC, such as anemia or weight loss, occur in 5 to 15 percent and 4 to 40 percent, respectively [Everett-Axon, 1997]. By comparison, weight loss occurs in more than 60 percent of those with advanced gastric adenocarcinoma [Wanebo et al., 1993].
The nonspecific nature of symptoms in EGC complicates optimal disease management strategies for patients presenting with dyspepsia. While the prevalence of gastric carcinoma among patients presenting with dyspepsia is low in the United States and other Western countries, there are no reliable clinical or laboratory features to distinguish patients with benign causes of dyspepsia from those with more serious underlying disease.
Preoperative Evaluation: 
When the diagnosis of gastric cancer is confirmed, further studies should include a complete blood count, serum chemistries to include liver function tests, coagulation studies, chest x-ray, and CT scan of the abdomen. In women, a pelvic CT scan or ultrasound is also recommended. CT of the chest may be needed for proximal gastric cancers. CT scan readily detects the presence of visceral metastatic disease as well as malignant ascites. The major limitations of CT are in the evaluation of early gastric primaries and in the detection of small (<5 mm) metastases in the liver or on peritoneal surfaces. The reported accuracy for CT staging of lymph node metastasis ranges from 25% to 86% [Kim et al., 1999].
Because of the inaccuracy of CT and other modalities for the detection of macrometastases smaller than 5 mm on the peritoneal surface or liver, laparoscopy is recommended as the next step in the evaluation of patients with locoregional disease. Laparoscopy can detect metastatic disease in 23% to 37% of patients judged to be eligible for potentially curative resection by current-generation CT scanning. Occult metastatic disease was found at laparoscopy only in patients in whom lymphadenopathy was detected by high-quality spiral CT and in patients whose tumors were located either at the gastro-esophageal junction or diffusely throughout the stomach.
To determine the natural history of patients with laparoscopically detected M1 disease treated without primary resection, a retrospective review was performed.
In this single institutional review of 97 patients with M1 disease detected at laparoscopy and treated with chemotherapy and no resection, half of patients required no palliative intervention, and only 12% ultimately required laparotomy. Procedures for gastric or GE junction obstruction were required in 33%, whereas 33% of patients required a blood transfusion. The median survival time of 10 months and estimated 1-year survival rate of 39% with a procedural-related mortality rate of 1% compare favorably to other series of gastric resection with M1 disease, in which median survival was reported to be 8 to 12 months, with a 1-year survival rate of 28% to 50% and a peri-operative mortality rate of 2% to 19%.
Laparoscopy may therefore improve palliation by avoiding a non-therapeutic laparotomy in patients presumed to have localized gastric cancer. The addition of laparoscopic ultrasonography may increase the sensitivity of laparoscopic staging in gastric cancer as it has in other abdominal malignancies. However, given the limitations of the available data and the operator-dependent nature of the technique, further investigation is required to define the role of ultrasound in the staging of gastric cancer.
Cytological analysis of peritoneal fluid or of fluid obtained by peritoneal lavage may reveal the presence of free intraperitoneal gastric cancer cells, identifying patients with otherwise occult carcinomatosis. Patients with positive findings on peritoneal cytology have a poor prognosis, similar to that of patients with macroscopic stage IV disease. However, false-positive results can be obtained, and not all studies confirm the prognostic significance of positive findings. More sensitive methods of detecting free intraperitoneal gastric cancer cells, such as immunostaining and reverse-transcriptase polymerase chain reaction for carcinoembryonic antigen (CEA) messenger RNA, are under investigation.
Endoscopy with systematic non-targeted biopsies and targeted biopsies of suspicious lesions is the diagnostic procedure of choice for early gastric cancer (EGC). It is more sensitive and specific for the detection of EGC than air contrast barium radiography. The sensitivity of barium studies was only 14 percent in one study [Longo et al., 1989] .In another series, all 15 patients with surgically proven EGC had a negative barium study [Ballantyne et al., 1987].
Upper endoscopy: 

The reported accuracy of white-light endoscopy for the detection of EGC ranges from 90 to 96 percent, although some studies have found lower values [Ballantyne et al., 1987]. On endoscopy, an EGC may appear as a subtle polypoid protrusion, a superficial plaque, mucosal discoloration, a depression, or an ulcer [Kajitani, 1981]. Detection of small or subtle lesions can be difficult and may be missed even by experienced endoscopists. Careful inspection of the entire gastric mucosa with biopsy of any suspicious lesion is essential. The Japanese experience underscores the practice of meticulous upper endoscopy, wherein the patient is prepared with a defoaming agent combined with a mucolytic agent to improve visibility, there is a careful, systematic inspection of the stomach under adequate air insufflation, and there is extensive photo-documentation (>25 images) [Ang et al., 2010]. 
Gastric topographic biopsy mapping should be considered in high-risk patients and populations. In Western regions, this approach is reasonable for patients with known intestinal metaplasia (IM), for immigrants from high-incidence areas, and for patients with clinical or endoscopic parameters warranting vigilance. Standard endoscopic biopsy mapping includes a minimum of two non-targeted biopsies each from the antrum and corpus (both lesser and greater curvatures) and possibly the incisura [Correa et al., 2010; Dinis-Ribeiro et al., 2012, De Vries et al., 2010 and Yantiss-Odze, 2009]. Additional biopsies may be warranted from the prepyloric region, fundus, and cardia. Atypical areas of gastric mucosa are also sampled. 
In the presence of a gastric ulcer, the site and the number of biopsy specimens are important. The sensitivity for detecting a gastric cancer increases with more biopsies, but the optimal number of biopsies is debatable. The role of follow-up endoscopy for gastric ulcers not showing gastric cancer on the initial endoscopy with biopsies is in evolution and depends upon the adequacy of biopsies obtained during the initial endoscopy, the appearance of the ulcer, and patient characteristics. Gastric cancer screening programs in Eastern Asia have driven the development of novel endoscopic imaging technologies with applications throughout the gastrointestinal tract. Improved detection of abnormal lesions may be possible with chromoendoscopy, magnification endoscopy, narrow band imaging, and autofluorescence imaging [Kuznetsov et al., 2006; Muto et al., 2005; Kato et al., 2010; Tada et al., 2011; Ezoe et al., 2011 and Li et al., 2012]. Magnification chromo-endoscopy is now the standard in many referral centers in Eastern Asia. 
STAGING: 

Gastric cancer is staged using the TNM classification system of the American Joint Committee on Cancer [American Joint Committee on Cancer Staging Manual, 7th, Edge et al., 2010].

Early gastric cancers (EGCs) are T1 lesions, irrespective of nodal status. 

Table (1): TNM Classification of Carcinoma of the Stomach

	CATEGORY
	CRITERIA

	Primary Tumor (T)

	TX
	Primary tumor cannot be assessed

	T0
	No evidence of primary tumor

	Tis
	Carcinoma in situ: intraepithelial tumor without invasion of the lamina propria

	T1
	Tumor invades lamina propria or submucosal

	T2
	Tumor invades muscularis propria or subserosa

	T2a
	Tumor invades muscularis propria

	T2b
	Tumor invades subserosa

	T3
	Tumor penetrates serosa (visceral peritoneum) without invasion of adjacent structures

	T4
	Tumor invades adjacent structures

	Regional Lymph Nodes (N)

	NX
	Regional lymph node(s) cannot be assessed

	N0
	No regional lymph node metastasis

	N1
	Metastasis in 1 to 6 regional lymph nodes

	N2
	Metastasis in 7 to 15 regional lymph nodes

	N3
	Metastasis in more than 15 regional lymph nodes

	Distant Metastasis (M)

	MX
	Distant metastasis cannot be assessed

	M0
	No distant metastasis

	M1
	Distant metastasis


	Stage Grouping

	Stage 0
	Tis
	N0
	M0

	Stage 1A
	T1
	N0
	M0

	Stage IB
	T1
	N1
	M0

	
	T2a/b
	N0
	M0

	Stage II
	T1
	N2
	M0

	
	T2a/b
	N1
	M0

	
	T3
	N0
	M0

	Stage IIIA
	T2a/b
	N2
	M0

	
	T3
	N1
	M0

	
	T4
	N0
	M0

	Stage IIIB
	T3
	N2
	M0

	Stage IV
	T4
	N1-3
	M0

	
	T1-3
	N3
	M0

	
	Any T
	Any N
	M1


From AJCC Cancer Staging Manual, 6th ed. New York, Springer-Verlag, 2001
Lymph node metastases in EGC: The overall incidence of lymph node metastases in clinically staged T1 EGC is 0 to 15 percent [Seto et al. 1997; Folli et al., 1995; Roviello et al., 2006; Nakamura et al., 1999 and Gotoda et al., 2000].
Although lymph node metastases do not affect the designation of a T1 tumor as an EGC, they have implications for therapy. 

Tumor characteristics affect the probability of lymph node metastases and have helped refine guidelines for which patients are appropriate candidates for endoscopic resection. 

Factors associated with lymph node metastases include larger tumor size, ulceration, diffuse (undifferentiated) or mixed (intestinal/ undifferentiated) type histology, depth of invasion, and submucosal or lymphovascular invasion [Roviello et al., 2006; Gotoda et al., 2000; Nasu et al., 2006; Sano et al., 1992; An  et al., 2007 and Lee et al., 2013].
An Italian study evaluated 652 cases of resected EGC [Roviello et al., 2006]. The incidence of lymph node metastases was 14.1 percent overall, and was higher for submucosal cancer compared with mucosal cancer (24 versus 5 percent). Smaller cancers were significantly less likely to be associated with positive nodes (9 versus 20 and 30 percent for tumors <2 cm, 2 to 4 cm, and >4 cm, respectively).

In a retrospective study from Japan with 5265 patients, among patients with well-differentiated mucosal tumors, there were no lymph node metastases in patients with tumors less than 3 cm in size (regardless of ulceration) or in patients with tumors that were not ulcerated (regardless of size) [Gotoda et al., 2000].
In patients with submucosal tumors, there were no lymph node metastases in patients with well-differentiated tumors that were less than 3 cm in size and that lacked lymphovascular invasion, provided that the tumors invaded less than 0.5 mm in to the submucosa.

These data support the view that the patients with EGC who are most appropriate for endoscopic resection are those with small (<2 cm), non-ulcerated, mucosal cancers, and possibly those with submucosal tumors that are small (<2 to 3 cm), well-differentiated, and lack lymphovascular invasion. 

Staging workup:

The findings on endoscopy can predict tumor stage. In one study of 2105 patients, endoscopic findings were 78 percent accurate for predicting the depth of invasion of EGC [Choi et al. 2011]. Findings associated with mucosal disease included smooth surface protrusion or depression, slight marginal elevation, and smooth tapering of converging folds. Findings suggestive of submucosal disease included an irregular surface, marked marginal elevation, and clubbing, abrupt cutting, or fusion of converging folds.
However, staging may be more accurately accomplished using a combination of endoscopic resection and endoscopic ultrasonography (EUS). 

Endoscopic resection:

Endoscopic resection is considered both a staging procedure and a treatment for EGC. En bloc resection permits T staging of the tumor and does not preclude subsequent gastrectomy if the resection is incomplete or if there are unfavorable histologic findings. The presence of unfavorable histologic findings suggests a higher incidence of lymph node metastases, and therefore, indicates that an operative approach to treatment is preferred. In referral centers in Eastern Asia and elsewhere, strict criteria are used to determine the appropriateness of endoscopic resection for EGC. 

Endoscopic ultrasonography:

EUS is thought to be the most reliable nonsurgical method available for evaluating the depth of invasion of gastric cancer, particularly for T1 lesions [Yoshida et al., 2005]. By imaging the gastric wall and its layers, the degree of invasion can be identified more accurately than by computed tomographic (CT) scanning [Yanai et al., 1993 and Yanai et al., 1996]. 

In a study of 955 patients with suspected EGC, EUS staging accuracy was compared with surgical or endoscopic resection [Choi et al., 2010].
EUS correctly identified the T stage in 644 patients (67 percent). The accuracy of miniprobe EUS was significantly higher than radial EUS (80 versus 60 percent).
Regional lymph node involvement may also be detected by EUS. The definition of regional versus extraregional nodes for gastric cancer depends on location [American Joint Committee on Cancer Staging Manual, et al.2010]. Regional nodes for tumors located along the greater curvature include greater curvature, greater omental, gastroduodenal, gastroepiploic, pre-pyloric antrum, and pancreaticoduodenal nodes; for tumors along the lesser curvature, they include lesser curvature, lesser omental, left gastric, cardioesophageal, common hepatic, celiac, and hepatoduodenal nodes; for both sites, nodes in the pancreatic and splenic area (pancreaticolienal, peripancreatic, splenic) are considered regional nodes. Involvement of other intra-abdominal nodal groups (ie, hepatoduodenal, retropancreatic, portal, mesenteric, and paraaortic) is classified as distant metastases.
Although EUS may detect enlargement of regional nodes, the differentiation between benign (reactive) perigastric inflammation and nodal metastasis can be difficult. EUS-guided fine-needle aspiration of suspicious nodes and regional areas adds to the accuracy of nodal staging.

EUS has become a valuable tool for the selection of patients with EGC who are suitable for endoscopic resection. However, certain features may lead to incorrect staging. In one study, EUS was 72 percent accurate for T staging (19 percent were overstaged and 9 percent were understaged) [Kim et al., 2007].Tumors larger than 3 cm and those located in the mid-stomach were at risk for being overstaged, whereas poorly-differentiated tumors were at risk for being understaged. For this reason, in many areas of Japan and other parts of Asia, endoscopic resection rather than EUS is considered the primary staging procedure for EGC [Gotoda et al., 2006]. By contrast, in Western countries, EUS is generally recommended for all patients without evidence of metastatic disease.
Other tests:

Other staging procedures, such as CT and positron emission tomography with fluorodeoxyglucose (FDG-PET) may also be used selectively. These procedures are used more commonly in Western referral centers. 

Staging laparoscopy:

Staging laparoscopy, while more invasive than CT or EUS, has the advantage of directly visualizing the liver surface, peritoneum, and local lymph nodes, and permitting biopsy of any suspicious lesions. Radiographically occult metastatic disease can be identified, avoiding unnecessary exploratory laparotomy. At laparoscopy, peritoneal metastases are documented in 20 to 30 percent of Western patients with gastric cancer with a negative CT, who would have been otherwise considered potentially resectable. In addition, peritoneal cytology can be obtained during staging laparoscopy. 

The selection of patients who need staging laparoscopy is controversial. Some experts suggest restricting staging laparoscopy for patients with EUS stage T3/4 disease [Shimizu et al., 1995].
Guidelines from the NCCN suggest only that laparoscopy be "considered" for patients who appear to have locoregional disease (other than stage IV, Tis or T1a stage) after conventional radiographic and EUS staging [Maehara et al., 1992].
However, we believe it can sometimes be difficult to differentiate T2 and T3 lesions on EUS; our practice is to use preoperative staging laparoscopy for any medically fit patient who appears to have more than a T1 lesion on EUS, no histologic confirmation of stage IV disease, and who would not otherwise require a palliative gastrectomy because of symptoms.

Diagnostic laparoscopy should also be undertaken in patients who are being considered for neoadjuvant therapy trials. As an example, positive peritoneal cytology in the absence of metastatic disease elsewhere identifies a group of patients who are at particularly high risk for peritoneal failure [Noguchi et al., 2000]. Opinion differs as to the optimal way to manage such patients. At some institutions, patients without overt intraperitoneal metastases but who have positive peritoneal washings are referred for neoadjuvant therapy (chemotherapy and chemo-radiotherapy) and then restaged to determine whether they converted to negative cytology and are candidates for potentially curative surgery. While the percentage of patients who go on to resection is low, there are occasionally patients who benefit from this approach.
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