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Abstract
Early detection and diagnosis of intestinal metaplasia in gastric mucosa will be of great significance to delay or reverse the
occurrence of gastric carcinoma. Acetic acid staining combined with narrow band imaging (NBI) was applied to this study, to
investigate its value in the diagnosis of intestinal metaplasia in gastric mucosa.
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Intestinal metaplasia in gastric mucosa refers to the replace-
ment of gastric epitheliums by intestinal glandular epithe-
liums. Studies have suggested that intestinal metaplasia is
closely related to the occurrence of gastric carcinoma.[1]

Therefore, early detection and diagnosis of intestinal meta-
plasia in gastric mucosa will be of great significance to delay
or reverse the occurrence of gastric carcinoma. At present,
gastroscopy combined with biopsy is considered as a good
method to diagnose intestinal metaplasia in gastric mucosa,
which is focally distributed mostly. It is easily misdiagnosed
by means of random biopsy. Narrow band imaging (NBI) is
a new endoscopic technique that can be used to observe the
microstructure of the gastrointestinal mucosa and morpho-
logical changes in capillaries. Endoscopic acetic acid stain-
ing can produce a whitening effect on the surface of the gas-
tric mucosa, so as to clearly present pit patterns, targetedly
provide biopsy guidance and improve the diagnostic rate.
Acetic acid staining combined with NBI was applied to this
study, to investigate its value in the diagnosis of intestinal

metaplasia in gastric mucosa.

1 Data and methods
1.1 Research objects

First-time patients, who were suspected to have atrophic
gastritis and/or intestinal metaplasia under the observation
of white light endoscope during normal gastroscopy per-
formed from July of 2014 to July of 2015 in Endoscopy
Center of Baogang Hospital, were chosen with informed
consent forms signed. Patients with a previous history of
gastric surgery, coagulation dysfunction, long-term use of
non-steroidal anti-inflammatory drugs and other suspected
malignant systemic lesions were excluded. A total of 72 pa-
tients were included in this research, including 40 males and
32 females, aged from 40 to 75 years, with the mean age of
(57.8 ± 9.3) years.
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1.2 Methods

1.2.1 Instruments and materials

GIF-HQ290 Electronic Gastroscopy System with a NBI
function (Olympus); Edible white vinegar (Laiyang Luhua
Vinegar Food Co., Ltd.), which was made into 1.5% ace-
tum in the preparation room of the hospital on the same day
(white vinegar added by distilled water, adjusted pH = 2.2);
Dyclonine hydrochloride mucilage (Yangtze River Pharma-
ceutical Group Co., Ltd., Batch No.: 15070421).

1.2.2 Examination methods

Gastroscopy was performed by the same endoscopic physi-
cian. Patients routinely took dyclonine hydrochloride mu-
cilage before operation. Firstly, suspected lesions were
rinsed with clean water repeatedly under the observation of
the normal white light endoscope, with photographs taken.
Then, switched to NBI mode to observe these photographs,
and inserted the spray tube through the biopsy channel.
20 mL of acetum was uniformly sprayed on mucosal le-
sions, which needed observing and photographing. Finally,
biopsy was performed in the white-patch area under the en-

doscope. It was also performed to suspected lesions in the
area without white patches under the normal white light en-
doscope. Biopsy specimens were sent for histopathological
examinations and diagnosed by senior pathologists.

1.3 Statistical analysis

SPSS 13.0 statistical software was applied to this research,
and the categorical data were compared by means of χ2.
The difference p < .05 was of statistical significance.

2 Diagnosis results of intestinal metaplasia
in gastric mucosa

2.1 Endoscopic manifestations of intestinal meta-
plasia in gastric mucosa

Under the normal endoscope, it was shown that the mu-
cosa was rough with nodular changes; uneven mucosa stain-
ing was shown under the normal NBI with visible white
patches; with the help of acetic acid staining combined with
NBI, it was mainly shown that white patches in the mucosa
were in the localized and the diffused types (see Figure 1).

Figure 1: Flow chart of search results of studies from searching and screening
A. Mucosa in gastric antrum was rough and thinner, with diffuse erosion under the normal endoscope; B. Staining of
mucosa in gastric antrum was uneven, with local white patches under the normal NBI; C Leukoplakia (white patches in
mucosa) was observed in gastric antrum with the help of acetic acid staining combined with NBI; D. Mucosa in gastric
angle was rough with nodular changes and visible white patches under the normal endoscope; E. Staining of mucosa in
gastric angle was uneven with visible white patches under the normal NBI; F. Leukoplakia (white patches in mucosa) was
observed in gastric angle with the help of acetic acid staining combined with NBI
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2.2 Comparison in pathologic results between nor-
mal NBI and acetic acid staining combined with
NBI for the diagnosis of intestinal metaplasia

In view of pathological results, the sensitivity of normal NBI
for the diagnosis of intestinal metaplasia in gastric mucosa

was 80.0%, and the specificity was 83.3%; the sensitivity
of acetic acid staining combined with NBI for the diagnosis
of intestinal metaplasia in gastric mucosa was 96.7%, and
the specificity was 100%; the differences in sensitivity and
specificity of the two groups were statistically significant
(p < .05, see Table 1).

Table 1: Comparison of normal NBI and acetic acid staining combined with NBI for the diagnosis of intestinal
metaplasia in gastric mucosa

 

 

Group Results Pathological Positive Rate/n (%) Pathological Negative Rate/n (%) Total/n 

Normal NBI 
Positive 48 (80.0) 2 (16.7) 50 

Negative 12 (20.0) 10 (83.3) 22 

Total  60 12 72 

Acetic acid staining 

combined with NBI 

Positive 60 (96.7)* 0 60 

Negative 2 (3.2) 10 (100.0)* 12 

Total  62 10 72 

Note. In comparison with normal NBI, 
*
p < .05 

 2.3 Coincidence rate of acetic acid staining com-
bined with NBI for the diagnosis of intestinal
metaplasia in gastric mucosa with the patho-
logical results

Acetic acid staining combined with NBI for the diagnosis
of intestinal metaplasia in gastric mucosa was applied with
72 cases detected, and the pathological results showed 60
cases. The coincidence rate was 83.3% (60/72).

3 Discussion
Gastric carcinoma is considered to be the second most ma-
lignant tumor in terms of morality. Advanced gastric carci-
noma has characteristics of poorly therapeutic efficacy and
high mortality. However, the 5-year survival rate of early
gastric carcinoma after surgery may be higher than 90%.[2]

Therefore, how to detect lesions early becomes the current
research priority. Endoscopic physicians have been endeav-
oring to detect lesions timely and perform biopsy accurately
under the gastroscope.

The pathogenesis pattern of gastric carcinoma proposed by
Correa[3] has been acknowledged internationally, namely,
the pattern is chronic superficial gastritis - chronic atrophic
gastritis - intestinal metaplasia - atypical hyperplasia - gas-
tric carcinoma. Among the precancerous lesions of gastric
carcinoma, early diagnosis of intestinal metaplasia in gastric
mucosa seems particularly significant.[4] The remarkable di-
agnostic method of intestinal metaplasia in gastric mucosa
is the application of gastroscopy combined with biopsy. Ad-
ditionally, intestinal metaplasia is focally distributed mostly,
and the normal endoscopy lacks in specificity. Therefore, it
is easily misdiagnosed by means of random biopsy. The ap-
plication of NBI and chromoendoscopy can make up for the

deficiency of normal endoscopy. Besides, it can not only
present the exact morphological characteristics of the sur-
face of gastric mucosa, but also expose hidden lesions to
obtain accurate targeted biopsy specimens and improve the
detection rate of early lesions. This method has been grad-
ually applied to clinical practice in recent years, and it is
a common method for the diagnosis of early gastric carci-
noma.

NBI was invented by Japanese scholars in 1999. It can fil-
ter out broad-band spectra in red, yellow and green lights
by use of light filter, and select narrow-band spectra at
415 nm and 540 nm. The narrow-band spectra can make
the microstructure of the mucosa surface more clearly
than the traditional white light endoscopy, with the three-
dimensional effect much stronger. Acetic acid is a type of
food. It is easy-to-use, safe and widely used in clinical prac-
tice. Guelrud et al.[5] used acetic acid for spraying the mu-
cosa under the endoscope, whitening phenomenon appeared
on the surface of the mucosa, so that the observation of gas-
tric mucosa would be more intuitive and stereoscopic; In
addition, acetic acid can neutralize a small number of al-
kaline gastric mucus, to the extent that the microstructure
of the mucosa would be displayed more clearly. The re-
search results showed that 48 cases of intestinal metaplasia
in gastric mucosa were diagnosed in the normal NBI mode,
while 60 cases were diagnosed by use of acetic acid staining
combined with NBI, the latter was higher in diagnostic sen-
sitivity and specificity than the normal NBI mode. It indi-
cated that acetic acid staining combined with NBI can more
accurately detect lesions of intestinal metaplasia in gastric
mucosa. In addition, some studies have reported that the
consistency of the normal endoscopy with the pathological
diagnosis for intestinal metaplasia was relatively low, only
ranged from 38.9% to 41.8%.[6] This research showed that
the coincidence rate of acetic acid staining combined with
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NBI for the diagnosis of intestinal metaplasia in gastric mu-
cosa with the pathological results reached up to 83.3%. The
reason may be that acetic acid sprayed on the surface of mu-
cosa can produce a whitening effect, which makes glandular
mucosa thickened, whitened and easy to be observed, so that
the diagnosis positive rate of intestinal metaplasia in gastric
mucosa will be improved accordingly.[7, 8]

The application of acetic acid staining combined with in-
dicarmine or methylthionine chloride to the observation of
gastric mucosa lesions has been reported by previous liter-
atures. In comparison with the above-mentioned research,
the advantage of this study is that NBI is a self-installed
function of GIF-HQ290 Gastroscopy System and easy to
operate; White vinegar is a type of food, which is relatively
easy to obtain, simple to prepare, and helpful to the clinic
practice. Therefore, it is a good choice to utilize acetic acid
staining combined with NBI to improve the detection rate of
precancerous lesions in patients with mucosal abnormalities

under the normal endoscopy.

In summary, acetic acid staining combined with NBI is of a
higher sensitivity and specificity in the diagnosis of intesti-
nal metaplasia in gastric mucosa, which is in good consis-
tency with the pathological diagnosis. Compared with the
normal NBI, it is more capable to detect lesions of intestinal
metaplasia in gastric mucosa, improve the accuracy of tar-
geted biopsy to intestinal metaplasia, and has an important
significance in the early detection and treatment of tumors.
In addition, it is simple to use NBI, white vinegar is easy to
obtain with a low price, and acetic acid has no carcinogenic
risk. This method is of good safety, economy and operabil-
ity, and worthy of further clinical promotion.
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