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Estimation by Gross Findings in Early Gastric Cancer

Sang Gyun Kim
Department of Internal Medicine and Liver Research Institute, Seoul National University College of Medicine, Seoul, Korea

Endoscopic resection has been accepted as both minimally invasive and curative treatment modality for early gastric cancer (EGC). The 
widely accepted indication of endoscopic resection for EGC is small sized, differentiated mucosal cancer in which the risk of lymph 
node metastasis is negligible. Tumor size can be measured by conventional endoscopy, and chromoendoscopy, magnifying endoscopy, 
narrow band imaging, autofluorescence imaging can also be helpful for accurate estimation of tumor size. Pretreatment tumor histology 
can be assessed with endoscopic biopsy, and also be measured by confocal endomicroscopy (so called “virtual biopsy”). Although endo-
scopic ultrasonography may be helpful for the assessment of tumor depth in EGC, the accurate assessment of tumor depth can be per-
formed by the typical findings in the conventional endoscopy, by which treatment modality can be decided according to the depth of tu-
mor invasion.
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INTRODUCTION

Currently endoscopic resection for early gastric cancer 
(EGC) has become the established treatment of choice in 
Eastern countries including Korea and Japan because it is not 
only minimally invasive but also an effective therapy in the 
management of EGC without risk of lymph node metasta-
sis.1,2 Endoscopic treatment for curative intent is only indicat-
ed for either mucosal or minute submucosal invasive, small 
sized and differentiated tumor as lymph node metastases are 
rare.3 Therefore, successful endoscopic resection requires ac-
curate tumor size estimation, mandatory prediction of the 
depth of tumor invasion, and identification of lymph nodal 
metastasis.

ENDOSCOPIC SIZE ESTIMATION

The established indications for endoscopic resection of 

EGC are differentiated tumors of less than 3 cm in the ab-
sence of ulceration and lymphovascular invasion because 
these tumors rarely metastasize to the lymph nodes.4 One 
study reported that there was a significant correlation be-
tween tumor size larger than 3 cm and an increased risk of 
lymph node metastasis.3 Thus, gastric tumor size is funda-
mental in the selection of patients suitable for endoscopic re-
section.

Conversely, the size criteria for endoscopic resection were 
based heavily on pathologic evaluation after surgery;3,4 tumor 
size was measured in the post formalin fixation specimen. In 
contrast, at the time of endoscopy, endoscopists estimate only 
approximate tumor size on the basis of endoscopic imaging, 
which may cause measurement discrepancy between endo-
scopic estimation and pathologic measurements.

Endoscopic measurement of tumor size can be enhanced 
by chromoendoscopy, magnifying endoscopy with/without 
narrow band imaging or autofluorescence imaging. In cases 
of large tumor size or undifferentiated histology, there is a 
possibility of under-estimation of tumor size, which may be 
an important factor of incomplete resection of EGC.

ENDOSCOPIC PREDICTION OF DEPTH 
OF TUMOR INVASION

Endoscopic ultrasound (EUS) has been widely utilized in 
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the locoregional staging of gastroesophageal tumors and re-
garded as highly accurate, thereby making it the first choice 
imaging modality in depth of tumor (T) staging.5,6 However, 
enthusiasm for accurate prediction using EUS for T classifica-
tion has been tempered by the demonstration that correct 
staging rates of EUS in differentiating between the mucosa 
and beyond the mucosa were tremendously heterogeneous, 
indicating an unacceptably low accuracy for the submucosal 

invasive tumor.7,8 Although previous studies have revealed 
similar staging accuracy between EUS and conventional en-
doscopy, EUS has a significantly higher overstaging rate than 
endoscopy.8,9 Furthermore, when EUS examination was per-
formed in a strictly blinded manner without information of 
endoscopic assessment, staging results were disappointing.10

To assess the accuracy of conventional endoscopy for T 
classification in EGC using pathological staging as the gold 

Fig. 1. Endoscopic features of mucosal cancer. (A) Smooth surface protrusion. (B) Shallow and even depression. (C) Erosion with smooth 
marginal elevation.

A  B C

A  

D

B

E

C

F
Fig. 2. Endoscopic features of submucosal cancer. (A) Irregular/nodular surface protrusion. (B) Irregular/nodular surface depression. (C) Deep 
ulcer with marked marginal elevation. (D) Fusion of converging folds. (E) Abrupt cutting of converging folds. (F) Clubbing of converging folds.
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standard, a total of 2,105 patients with endoscopically sus-
pected EGC were enrolled in the study.11 Endoscopic criteria 
for penetration depth (mucosa or submucosa) were deter-
mined by characteristic endoscopic features based on the reg-
ularity/nodularity/granularity of surface, marginal elevation, 
erosion or ulcer, tumor size in protruding type, and shape of 
fold convergence. Staging was retrospectively conducted by 
consensus between two endoscopists and was compared with 
pathological staging as the gold standard. Clinicopathological 
factors affecting accuracy were also evaluated.

Endoscopic features of intramucosal cancer were defined as 
smooth surface protrusion, shallow and even erosion, smooth 
marginal elevation, flat or superficial spreading lesion, smooth 
tapering of fold convergence in depressed lesion, and tumor 
size less than 3 cm in protruding type (Fig. 1). On the other 
hand, endoscopic features of submucosal cancer were defined 
as irregular or nodular surface, irregular protrusion without 
flexibility, deep ulcer with marked marginal elevation, con-
verging fold with clubbing, abrupt cutting or fusion, and tu-
mor size more than 3 cm in protruding type (Fig. 2).

In clinical characteristics, depressed type was the main fea-
ture in 79.5%, and ulcer was not combined in 85.7%. The 
proportion of differentiated histology was 66.1%, and the tu-
mor was confined in mucosa in 58.1%. Overall accuracy of 
endoscopic staging was 78.0%. Sensitivity and positive pre-
dictive value for T1m was 85.5% and 82.0%, whereas for 
T1sm the rates was lower at 72.6% and 71.9% (p=0.001). If T2 
was included in the beyond the mucosal invasion, sensitivity 
and positive predictive value for T1sm, and overall accuracy 
increased up to 73.9%, 78.5%, and 80.6%, respectively. The 
rates for understaging and overstaging were 13.5% and 8.5% 
respectively. Accuracy was lower for flat/depressed configu-
ration, larger tumor size, or submucosal invasion. 

CONCLUSIONS

Endoscopic visual estimation of tumor size and depth of 

invasion has a highly reliable accuracy to determine the opti-
mal therapeutic strategy, especially for endoscopic resection.
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