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Abstract
AIM: To increase the detection rate of early gastric cancer and the 
positive rate of biopsy, brilliant blue (BB) chromo-endoscopy and 
routine endoscopy were used to examine 54 patients with gastric 
cancer.

METHODS: The BB staining method and steps involved the 
examinee being injected intramuscularly with 20 mg of Anisodamini 
Hydromidum, taking oral BB solution and being examined by 
endoscope 40-60 min later. All of the examinees were also subjected 
to a routine endoscopic examination.

RESULTS: Sixteen of the total 54 patients were diagnosed with early 
gastric cancer; the detection rate of early cancer was 29.4%. Among 
those, 15 cases were discovered by BB chromo-endoscopy and 
only 5 cases were made by the routine endoscopy. The sensitivity 
of BB chromo-endoscopy was significantly higher than the routine 
endoscopy for early gastric cancer (P  < 0.01). In addition, the BB 
chromo-endoscopy had a higher positive rate of biopsy than the 
routine endoscopy (70.4% (38/54) to 94.4% (51.54), P  < 0.01)

CONCLUSION: The BB chromo-endoscopy is more useful than 
routine endoscopy for following-up gastric precancerous lesions.
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INTRODUCTION
Gastric carcinoma is typically diagnosed at a late stage and there-
fore has a poor prognosis, as reflected by the low 5-year survival 
rates which are reported at 30%-40%. In contrast, the 5-year sur-
vival rate for in situ adenocarcinoma of the stomach, which is more 
frequently detected at the early stage, is 95%. Detection of an early 
gastric carcinoma lesion, however, is difficult by traditional diagnos-
tic methods. Therefore, many gastroenterologists and oncologists 
have sought the development and application of different methods 
in the hopes of raising the detection rate of early gastric cancer and 
the biopsy positive rate. 

This paper presents the results of our investigation that was 
conducted from 1988 to 1994 on cases of gastric malignant lesions 
diagnosed by brilliant blue (BB) chromo-endoscopy and biopsy.

MATERIALS AND METHODS
Subjects
During the last 5 years, we examined a total of 458 patients with 
gastric cancer and gastric benign lesions and followed-up patients 
with gastric precancerous lesions using the BB chromo-endoscopy 
procedure as well as the routine endoscopy procedure (i.e., GIF or 
video-endoscope). We collected the data in order to summarize the 
total 54 cases of gastric cancer that were diagnosed by both of the 
methods.

Methods
Each patient was first injected with 20 mg Anisodamini Hydromidum 
(to suppress gastric motility and acid secretion), and then drank a 
cup of BB solution that was composed of 150 mg of BB, 20 mg of 
g-chymotrypsin, 1.2 g of sodium bicarbonate, 5 mL of dimethypoly-
siloxane and 105 mL of distilled water. Afterward, the patient lay 
down on a bed equipped for rotation in a counterclockwise manner, 
so that the body would be shifted from prone to supine position for 
10 min, with a 30-s pause in each; the objective of this physical 
manipulation was to facilitate distribution of the solution over the 
whole surface of the gastric mucosa. Forty to 60 min later, the endo-
scopic examination was performed.

RESULTS
Staining appearances of gastric mucosa
Normal mucosa showed a clearly observable gastric areola ditch, for 
which the areola appeared as a light blue regular network. Benign 
lesions, such as an ulcer or polyp, showed a light blue coloration 
on the surface of the polyp or on the edge of the ulcer, with normal 
areola construction. Malignant lesions showed clearly with a reddish 
coloration and a notable lack of normal areola construction.
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Detection rate of early gastric cancer
Of the 54 patients that presented observable staining with BB, 17 
were diagnosed as early gastric cancer. All of them were treated by 
operation, and the findings of which included involvement of the 
mucosa (n = 9) or the submucosa (n = 7) and extension to the 
muscle of the stomach wall (n = 1). Ultimately, 16 cases were dem-
onstrated as early cancer, among which 1 was classified as stage Ⅱa, 
4 as stage Ⅱb, 1 as stage Ⅱa + Ⅱc, 3 as stage Ⅱc, and 7 as stage Ⅲ 
or Ⅱc  + Ⅲ. The detection rates of early gastric cancer by both endo-
scopic procedures was 29.6% (16/54). 

It is noteworthy that the tumors of the 3 cases with Ⅱb cancer 
were situated in a benign gastric ulcer; staining with BB showed 
three flat red lesions near the ulcer. Four specimens were obtained 
from the lesion by biopsy; histological examination indicated that 
two were signet-ring cell cancer and the other was adenocarcinoma. 
The patients were treated by operation. The ulcer itself was demon-
strated to be a benign lesion in each case, but the proximal mucosa 
(1.5-2.0 cm) was determined to be cancerous. 

Five cases of early gastric cancer were diagnosed by routine 
endoscopy and confirmed by biopsy. Among them, 1 case had not 
been demonstrated by biopsy of BB endoscopy. Of 16 patients with 
early gastric cancers, 15 were discovered by BB endoscopy, yielding 
a sensitivity rate of 93.8% (15/16); the 5 cases discovered by rou-
tine endoscopy indicated a sensitivity rate of 31.3% (5/16). Thus, 
the BB chromo-endoscopy was more sensitive for discovering early 
cancer than the routine endoscopy (P < 0.01, by the McNemar  χ2 
test).

All 54 patients were examined by BB chromo-endoscopy and 
biopsy specimens were obtained from the red-stained area. Fifty-
one of those were determined to be malignant lesions by histopa-
thology, with the remaining patients being diagnosed as early can-
cer (n = 1) and advanced gastric cancer (n = 2). Thus, the biopsy 
positive rate was 94.4% (51/54). The 54 biopsy specimens obtained 
by routine endoscopy showed 37 as malignant lesions by pathol-
ogy; the remaining specimens were classified as early cancer (n 
= 11) and advanced cancer (n = 6). The positive rate of biopsy by 
BB chromo-endoscopy for gastric cancer was clearly superior to the 
routine endoscopy according to the statistical significance findings 
by the McNemar χ2 test.

DISCUSSION
The routine endoscopy procedure has been widely used through-
out clinics to examine and follow-up gastric lesions. However, some 
small lesions, especially the flat-type of early cancer, are very easy 
to miss by routine endoscopy. The magnifying endoscope can 
help to increase the detection rate of such early gastric cancers. 
Yokoyama, using magnifying endoscopy, has checked 84 cases of 
depressed-type early gastric cancer and found the positive rate to 
be 81.4%, with the rate from chromo-endoscopy as 84.9% and 
that from routine endoscopy as only 65%. Moreover, the positive 
rates of the magnifying and chromo-endoscopy procedures were 
significantly higher than that of the routine endoscopy procedure (P 

< 0.01). Chromo-endoscopy is an accurate, simple method and no 
special equipment is required. Ikeda reported an intra-arterial dye 
(IAD) method for diagnosing stomach cancer, and endoscopically 
diagnosed 40 cases of gastric cancer (15 early, 25 advanced) with it. 
Seventeen cases were similarly examined using a pharmaco-angio-
graphic technique before dye injection (PIAD). The author concluded 
that these techniques permitted more precise endoscopic delinea-
tion of the size and extent of cancerous lesions, particularly those 
that were otherwise obscured by overlying intact epithelium. Herein, 
we describe our clinical efforts with chromo-endoscopy in examina-
tion of 54 cases of gastric cancer. Ultimately, 16 cases of early can-
cer were discovered, which included 3 remarkable cases of Ⅱb early 
cancers situated proximal to benign gastric ulcers (P < 0.01).

Because some malignant lesions are similar to benign lesions, 
especially micro gastric cancers, they are likely to be missed if the 
target region for biopsy is incorrectly chosen. Direct brushing, selec-
tive lavage and biopsy imprint can reportedly raise the positive rate 
of routine endoscopy from 70%-80% to 85%-90.7%[1], and the 
positive rate of re-biopsy to 91.8%[2], and even up to 93.6% when 
more biopsy specimens (> 8) are taken. The combined use of three 
techniques (endoscopy, biopsy and cytology) can reportedly increase 
the positive diagnosis rate to 95.4%. Our study showed that the 
BB chromo-endoscopy procedure is significantly more sensitive, at 
94.4% (51/54), than the routine endoscopy procedure (P < 0.01).

Some pathologists have purported that moderate and severe 
dysplasia may coexist with the initial stages of cancer[3], while others 
have demonstrated that dysplasia regresses in the majority of cases 
and that progression occurs in only a minority of cases[4]. Indeed, 
among 46 patients who had severe dysplasia for more than 3 years, 
only 4 developed gastric carcinoma. In our study, early cancer coex-
isted with moderate or severe dysplasia and benign gastric ulcers 
coexisted with Ⅱb type early cancer. The BB chromo-endoscope is a 
safer and simpler procedure than that of other dye-based endosco-
pies. BB is also an additive material of food stuffs that is approved 
for human consumption by the World Health Organization, hav-
ing no poisonous effect. Thus, the BB-based procedure provides a 
simple means of detection for gastric lesions. We recommend that 
the BB chromo-endoscope procedure should be used for frequent 
checking of precancerous lesions in order to facilitate the convenient 
and sensitive discovery of early gastric cancer.
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