
23.6%), but there were no significant differences (χ 2 = 
0.289, P  = 0.591). The rate of missed EGC in the gas-
tric antrum (5/33, 15.15%) was lower than at other 
sites (18/70, 25.71%), but there were no significant 
differences (χ 2 = 1.443, P  = 0.230). Endoscopists from 
less prestigious hospitals were more prone to not diag-
nosing EGC than those from more prestigious hospitals 
(χ 2 = 4.261, P  = 0.039). When the number of biop-
sies was < 4, the rate of missed diagnosis was higher 
(20/23, 89.96%) than for when there were > 4 biop-
sies (3/23, 13.04%) (P  < 0.001). In addition, there 
was no significant difference in the rate of missed 
diagnosis in patients with 1-3 biopsy specimens (χ 2 = 
0.141, P  = 0.932).

CONCLUSION: Endoscopists should have a clear un-
derstanding of the anatomical characteristics of the 
esophagus/stomach, and endoscopic identification of 
early lesions increases with the number of biopsies.

© 2013 Baishideng. All rights reserved.
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of EGC is detected. How to avoid missed diagnosis of 
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We found that there were many influencing factors for 
missed diagnosis of EGC. The most critical issue for en-
doscopists to avoid missed diagnosis is being cautious 
about each individual patient.
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Abstract
AIM: To investigate the causes of missed diagnosis of 
early gastric cancer (EGC) or high-grade intraepithelial 
neoplasia (HGIN) in Chongqing, China.

METHODS: The present study summarizes 103 cases 
of EGC/HGIN detected by esophagogastroduodenos-
copy (EGD) and pathological analysis from January 
2010 to December 2011. Dimethyl silicone oil was ad-
ministrated orally 15 min before the EGD procedures. 
The stomach was cleaned by repeated washing with 
saline when the gastroscope entered the stomach 
cavity. Suspected EGC lesions were subject to conven-
tional biopsy sampling and pathological examinations. 
The correlation between lesion locations, endoscopic 
morphology of cancerous sites, training level of the 
examiners, pathological biopsies, and missed diagnosis 
was analyzed.

RESULTS: Twenty-three cases were missed among 
the 103 cases (22.23%) of EGC/HGIN. The rate of 
missed EGC in the gastroesophageal junction (8/19, 
42.1%) was significantly higher than at other sites 
(15/84, 17.86%) (χ 2 = 5.253, P  = 0.022). In contrast, 
the rate of missed EGC in the lower stomach body 
(2/14, 14.29%) was lower than at other sites (21/89, 
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INTRODUCTION
Gastric cancer (GC) is one of  the most common malig-
nant carcinomas, which is highly prevalent worldwide. 
There were 989 600 estimated new cases and 738 000 
deaths in 2008, and > 70% of  new cases and deaths oc-
curred in developing countries[1-5]. Although the incidence 
of  GC has been declining in recent years, China still has 
the most GC patients in the world. Recent statistics show 
that > 400 000 new cases of  GC are confirmed in China 
annually[6-8]. The prognosis of  advanced GC is poor and 
its 5-year survival rate is only 20%-40%, but there could 
be a 5-year survival rate of  90% for early gastric cancer 
(EGC) after surgical treatment[9]. Therefore, timely and 
accurate diagnosis is important for the treatment and 
prognosis of  patients with GC. However, detection rate 
of  EGC in China is generally about 2%-5%. Although at 
some hospitals in Shanghai, the detection rate of  EGC 
has increased to 20%-28% in recent years, the detection 
rate is still significantly lower than that in Japan or South 
Korea[10,11]. Therefore, it is imperative for endoscopists to 
make efforts to improve the detection rate of  EGC and 
reduce missed diagnosis in China[12]. Our study summa-
rizes the missed cases among 103 patients with EGC or 
high-grade intraepithelial neoplasia (HGIN) admitted to 
our hospital from 2010 to 2011, and explored the causes 
of  missed diagnosis.

MATERIALS AND METHODS
General information
From January 2010 to December 2010, gastroscopic ex-
aminations were performed on 21 500 patients in Xin 
Qiao Hospital, Chongqing, China and 245 of  these were 
diagnosed with GC. EGC/ HGIN accounted for 17.56% 
(43/245) of  all the cases of  GC. From January to De-
cember 2011, gastroscopic examinations were performed 
on 23 000 patients and 230 were found to have GC, and 
26.08% (60/230) of  them had EGC/HGIN. There were 
69 men and 34 women, aged 44-79 years, with an average 
age of  60.2 years.

Examination methods
In this study, all cases were examined by gastroscopy (Oly
mpus H260 and PENTAX EPK-i-san, Japan). The date 
of  examination and the results, along with the attending 
doctor and hospital, were recorded. Dimethyl silicone oil 
was administered orally, 15 min before the esophagogas-
troduodenoscopy procedures. The stomach was cleaned 
by repeated washing with saline, when the gastroscope 
entered the stomach cavity. Suspected EGC lesions were 
subject to conventional biopsy sampling and pathological 
examination. The shape and location of  the lesions, as 
well as the extent and site of  the biopsies were recorded. 
Endoscopic diagnosis was performed in accordance with 
the Paris endoscopic classification of  superficial neo-
plastic lesions[13]. Pathological diagnosis of  EGC/HGIN 
followed the 2010 version of  the World Health Organi-
zation classification of  tumors of  the digestive system[14]. 

Missed diagnosis was defined as follows. Patients who 
were previously diagnosed with other diseases (e.g., gas-
tric polyps or chronic gastritis) at two examinations at 
< 3 mo apart, and were later confirmed to have EGC/
HGIN.

Statistical analysis
Data analysis was conducted using SPSS 20.0 software 
(Chicago, IL, United Sates). Comparison between the 
groups was performed by using χ 2 test or Fisher’s exact 
probability test and P < 0.05 was considered statistically 
significant.

RESULTS
Different lesion locations correlated with different rates 
of missed diagnosis of EGC/HGIN
There were 23 cases of  EGC/HGIN that were not found 
by endoscopy but were diagnosed later by pathological 
examination, so the overall rate of  missed EGC/HGIN 
was 22.23% (23/103) (Table 1). In detail, 42.1% (8/19) of  
cases of  EGC/HGIN that occurred in the gastroesopha-
geal junction were missed, and the rate was higher than 
for other parts of  the stomach (15/84, 17.86%; χ 2 = 5.253, 
P = 0.022). The rate of  missed EGC in the lower stomach 
body (2/14, 14.29%) was lower than at other sites (21/89, 
23.60%), but there were no significant differences (χ 2 = 
0.289, P = 0.591). The rate of  missed EGC in the gastric 
antrum (5/33, 15.15%) was also lower than at other sites 
(18/70, 25.71%), but there were no significant differences 
(χ 2 = 1.443, P = 0.230).

Endoscopists from hospitals of different standing had 
different rates of missed diagnosis 
Among the 23 missed cases of  EGC/HGIN, 15 were 
found to have no abnormalities or were diagnosed with 
other diseases (e.g., gastric polyps or chronic gastritis) 
by endoscopy in the less prestigious hospitals (15/23, 
65.21%), but were later diagnosed with EGC/HGIN 
in our hospital (a more prestigious hospital). The other 
eight cases (8/23, 34.78%) were initially diagnosed with 
other diseases by endoscopy physicians in our hospital 
and then with EGC/HGIN after further examinations. 
The rate of  missed diagnosis of  EGC/HGIN by endos-
copists from less prestigious hospitals was higher than 
that from more prestigious hospitals (χ 2 = 4.261, P = 
0.039) (Table 2). 

Endoscopic appearance of cancerous lesions affected 
missed diagnosis of EGC/HGIN
The rate of  missed diagnosis of  0-Ⅱc type lesions was 
91.3% (21/23), which was higher than that for 0-Ⅰ (1/23, 
4.35%) or 0-Ⅱb (1/23, 4.35%) lesions. However, one 
0-Ⅱb lesion in the lesser curvature was missed. At the 
first gastroscopy examination, no cancerous lesions were 
found and the patient was treated for gastritis for 1 mo 
but the symptoms did not improve. The second gastro-
scopic examination was performed at the request of  the 
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patient’s family, and flaky red regions were observed in 
the middle of  the gastric body near the lesser curvature. 
It was further confirmed as intramucosal differentiated-
type GC by pathological diagnosis after endoscopic sub-
mucosal dissection.

More biopsies resulted in less missed diagnosis
There were 20 patients in whom diagnosis was missed 
from 1-3 biopsy specimens. The rate of  missed diag-
nosis was 86.96% (20/23). There were three patients in 
whom diagnosis was missed with four biopsy specimens. 
The rate of  missed diagnosis was 13.04% (3/23). When 
the number of  biopsies was < 4, the rate of  missed diag-
nosis (20/23, 89.96%) was higher than for > 4 biopsies 
(3/23, 13.04%) (P < 0.001). In addition, there was no 
significant difference in the rate of  missed diagnosis in 
patients with 1, 2 or 3 biopsy specimens (χ 2 = 0.141, P = 
0.932) (Table 3).

DISCUSSION
The incidence of  GC is about 30/100 000 in East Asian 
countries including China and Japan[1]. In some regions 

of  China, the incidence even exceeds 100/100 000[15,16]. 
Every year, mass screening in Japan shows the presence 
of  GC in a low proportion of  patients receiving gastro-
scopic examination. It has been reported that in some 
Japanese hospitals that the diagnosed cases of  GC ac-
count for only approximately 0.4% of  the gastroscopy 
examinations each year[17], but the incidence of  GC was 
1%-1.2% in our endoscopy center, which was signifi-
cantly higher than that in Japan. In addition, although 
there are no accurate statistics for EGC detection rate, 
it is believed that the rate in China is much lower than 
that in Japan, where > 80% of  EGC is detected[17]. Many 
factors contribute to the low detection rate of  EGC in 
China, but how to avoid missed diagnosis of  EGC is im-
portant for digestive endoscopy practice.

We found that lesion location, training level of  doc-
tors (doctors from less prestigious hospitals and fewer 
years of  endoscopy experience are considered to have a 
low level of  training), lesion morphology, and the num-
ber of  biopsies can affect the diagnosis when EGC is 
not identified. Previous studies have shown that lesion 
location has a significant effect on EGC missed diagno-
sis. Hosokawa et al[18-20] have conducted a survey in Fukui 
Hospital, where 562 cases of  GC were diagnosed from 
51 411 (1.05%) gastroscopic examinations, and 188 cases 
were confirmed as GC within the next 3 years, with an 
overall missed diagnosis rate of  25.8%. They have also 
found that doctors with < 10 years experience as an up-
per gastrointestinal endoscopist missed 32.4% of  GC 
cases, but the missed diagnosis rate was only 19.5% when 
doctors with > 10 years of  experience conducted the ex-
amination (P < 0.01).

Importantly, EGC in the gastric cardia or body, espe-
cially at the lesser curvature or posterior wall, is usually 
overlooked[18,19]. Consistent with this, we found that the 
rate of  missed EGC in the gastroesophageal junction 
near the stomach side was significantly higher than at 
other sites. Due to the anatomical structure of  the cardia, 
cancerous lesions in these parts are often difficult to ob-
serve when the endoscope is withdrawn or reversed. This 
requires that the endoscopists should carefully investigate 
the morphological changes in the gastric fundus near the 
cardia. On one hand, we should not withdraw the gastro-
scope too quickly. On the other hand, to avoid the shield 
of  scope itself, it is necessary to observe from both sides 
of  the scope when it is reversed. 

Additionally, we found that the proportion of  EGC 
occurring in the gastroesophageal junction was higher 
than that previously reported. This may have been due to 
the increased incidence of  GC at this site, which needs 
further large epidemiological investigations. Compared 
to other sites, the gastric antrum is easy to expose and 
the rate of  missed diagnosis was lower at this site. The 
rate of  missed diagnosis in the gastric antrum was still 
approximately 15%, therefore, every part of  the stomach 
should be fully and carefully investigated. We also noticed 
that there was a significant difference in missed diag-
nosis of  EGC between doctors with different training 
levels in endoscopy, suggesting that the standardization 

Table 1  Missed diagnosis of early gastric cancer or high-grade 
intraepithelial neoplasia in different parts of the stomach  n  (%)

Locations Total EGC/HGIN Missed cases 

Gastroesophageal junction 19  8 (42.10)a

Upper stomach body 12 2 (16.67)
Middle stomach body 11 3 (27.27)
Lower stomach body 14   2 (14.29)b

Antrum of stomach 33   5 (15.15)b

Gastric angle 14 3 (21.42)
Total                 103            23 (22.33)

aP < 0.05 vs non-missed diagnosis cases; bNo statistical differences. EGC: 
Early gastric cancer; HGIN: High-grade intraepithelial neoplasia.

Table 2  Early gastric cancer or high-grade intraepithelial neo-
plasia missed by endoscopists at our and other hospitals

Lesion locations Other hospitals Our hospital

Gastroesophageal junction 7 1
Upper stomach body 1 1
Middle stomach body 2 1
Lower stomach body 1 1
Antrum of stomach 2 3
Gastric angle 2 1
Total                  15 8

Table 3  Number of biopsies and missed diagnosis  n  (%)

Biopsies Missed cases

1 7 (30.43)
2 7 (30.43)
3 6 (26.09)
≥ 4 3 (13.64)
Total 23 (100.00)

Ren W et al . Missed diagnosis of gastric cancer
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of  endoscopy records and long-term cognitive training 
for EGC are crucial. The main cause of  missed diagno-
sis of  EGC in many primary hospitals is the inadequate 
knowledge and cognitive ability[20]. For example, in our 
study there were several cases of  EGC that were misdiag-
nosed as gastric erosion. Thus, it is urgent for physicians 
to strengthen their endoscopic training for diagnosis of  
EGC. Endoscopic appearance also has a significant effect 
on EGC diagnosis. Compared to the protruding lesions, 
the depressed lesions were more prone to be missed. This 
may have been due to the high proportion of  depressed 
lesions in EGC, because we found that superficially de-
pressed lesions accounted for the vast majority of  all 
cases of  EGC. However, the rate of  missed diagnosis of  
EGC 0-Ⅱc lesions (Ⅱc, Ⅱc + Ⅱa, Ⅱa + Ⅱc) was still 
significantly higher than that of  0-Ⅱ or 0-Ⅲ lesions. Al-
though the rate of  missed diagnosis of  0-Ⅱb EGC was 
100% (1/1) in this study, it still calls for more observation 
on a larger scale. However, we can conclude that 0-Ⅱ le-
sions are more easily missed than 0-Ⅰ and 0-Ⅲ lesions. 
Number of  biopsies also affected the rate of  missed di-
agnosis. For cases with ≥ 4 biopsies, the rate of  missed 
diagnosis was significantly lower than for those with < 
4 biopsies[21]. In our study, no patients were subjected to 
other techniques, such as chromoendoscopy, narrow-
band imaging (NBI), magnified endoscopy, and NBI + 
magnified endoscopy, because these new techniques have 
not been widely adopted in most hospitals in China. If  
we use these techniques, the results will be better[22-25]. In 
addition, whether targeted biopsy sampling can increase 
the positive rate of  EGC/HGIN requires further re-
search.

In summary, there are many influencing factors for 
the missed diagnosis of  EGC. We agreed with Axon that 
the most critical issue for endoscopists to avoid missed 
diagnosis is being cautious about each individual pa-
tient[26].

COMMENTS
Background
Gastric cancer (GC) is one of the most common malignant carcinomas. China 
has the most GC patients in the world. The prognosis of advanced GC is poor 
but there could be a 90% 5-year survival rate for early gastric cancer (EGC) 
after surgical treatment. However, detection rate of EGC in China is very low.
Research frontiers
Research of EGC is a hotspot in digestive diseases at present and how to im-
prove the diagnosis rate of EGC is a key problem. This study aimed to analyze 
the reasons for missed diagnosis of EGC and provide methods to avoid missed 
diagnosis. With rapid EGC research and development, more new technology 
will apply.
Innovations and breakthroughs
Few studies have been carried out focusing on the rate of diagnosis of EGC, 
due to lack of recognition. The present study was a detailed and systematic 
study in this field. Furthermore, the study also provides a brighter future in the 
diagnosis and treatment of EGC, with the development of understanding and 
new technology.
Applications
This study provides reference data for the diagnosis of EGC. It can be applied 
to gastroenterologists in hospitals of different rank. There are many influencing 
factors for missed diagnosis of EGC, but the most critical issue for endoscopies 

to avoid missed diagnosis is to be cautious about each individual patient.
Peer review
This is an important analysis of the factors involved in the missed diagnosis of 
EGC. The authors should use other important techniques, for example: chro-
moendoscopy, narrow-band imaging (NBI), magnified endoscopy, and NBI + 
magnified endoscopy. These techniques could change the results.

REFERENCES
1	 Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. 

Global cancer statistics. CA Cancer J Clin 2011; 61: 69-90 [PMID: 
21296855 DOI: 10.3322/caac.20107]

2	 Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. 
Estimates of worldwide burden of cancer in 2008: GLOBO-
CAN 2008. Int J Cancer 2010; 127: 2893-2917 [PMID: 21351269 
DOI: 10.1002/ijc.25516]

3	 Pisani P, Parkin DM, Bray F, Ferlay J. Estimates of the world-
wide mortality from 25 cancers in 1990. Int J Cancer 1999; 83: 
18-29 [PMID: 10449602]

4	 Ajani JA, Barthel JS, Bekaii-Saab T. NCCN Clinical Practice 
Guidelines in Oncology, Gastric Cancer, v.2.2010 [cited 2010 
Jul 26]. Available from: URL: http://www.pmstiftung.eu/
fileadmin/dokumente/Dokumente-Krankheiten_PPM/Ma
genkrebs_Speiser%F6hrenkrebs/Leitlinien/gastric-cancer_ 
guidelines.pdf

5	 Whelan SL, Parkin DM, Masuyer E, editors. Trends in Can-
cer Incidence and Mortality. Lyon, France: IARC Scientific 
Publications, 1993

6	 Wang W, Lv L, Pan K, Zhang Y, Zhao JJ, Chen JG, Chen YB, 
Li YQ, Wang QJ, He J, Chen SP, Zhou ZW, Xia JC. Reduced 
expression of transcription factor AP-2α is associated with 
gastric adenocarcinoma prognosis. PLoS One 2011; 6: e24897 
[PMID: 21966377 DOI: 10.1371/journal.pone.0024897]

7	 Jemal A, Siegel R, Ward E, Hao Y, Xu J, Thun MJ. Cancer 
statistics, 2009. CA Cancer J Clin 2009; 59: 225-249 [PMID: 
19474385 DOI: 10.3322/caac.20006]

8	 Ngoan LT, Yoshimura T. Pattern and Time Trends of Stom-
ach Cancer in Asia from 1950-99. Asian Pac J Cancer Prev 2002; 
3: 47-54 [PMID: 12718608]

9	 Akoh JA, Macintyre IM. Improving survival in gastric cancer: 
review of 5-year survival rates in English language publica-
tions from 1970. Br J Surg 1992; 79: 293-299 [PMID: 1576492]

10	 Roukos DH. Current status and future perspectives in gastric 
cancer management. Cancer Treat Rev 2000; 26: 243-255 [PMID: 
10913380 DOI: 10.1053/ctrv.2000.0164]

11	 Gotoda T. Endoscopic resection of early gastric cancer: the 
Japanese perspective. Curr Opin Gastroenterol 2006; 22: 561-569 
[PMID: 16891890 DOI: 10.1097/01.mog.0000239873.06243.00]

12	 Sung IK, Kim YC, Yun JW, Seo HI, Park DI, Cho YK, Kim 
HJ, Park JH, Sohn CI, Jeon WK, Kim BI, Oh SJ, Son BH, Yoo 
CH, Sohn JH, Lee HY, Won KH. Characteristics of advanced 
gastric cancer undetected on gastroscopy. Korean J Gastro-
enterol 2011; 57: 288-293 [PMID: 21623137 DOI: 10.4166/
kjg.2011.57.5.288]

13	 The Paris endoscopic classification of superficial neoplastic 
lesions: esophagus, stomach, and colon: November 30 to 
December 1, 2002. Gastrointest Endosc 2003; 58: S3-43 [PMID: 
14652541]

14	 Bosman FT, C, Hruban RH, Theise N, editors. WHO classifi-
cation of tumours of digestive system. Lyon, France: Interna-
tional Agency for Research on Cancer, 2010

15	 Zou XN, Sun XB, Chen WQ, Zheng RS, Zhang SW, Dai Z, 
Liu WD, Zhao DL. Analysis of incidence and mortality of 
stomach cancer in China from 2003 to 2007. Zhongliu 2012; 32: 
109-114 [DOI: 10.3781/j.issn.1000-7431.2012.02.006]

16	 Lambert R. Endoscopy in screening for digestive cancer. 
World J Gastrointest Endosc 2012; 4: 518-525 [PMID: 23293721 
DOI: 10.4253/wjge.v4.i12.518]

17	 Matsumoto S, Yamasaki K, Tsuji K, Shirahama S. Results of 

 COMMENTS

Ren W et al . Missed diagnosis of gastric cancer



2096 April 7, 2013|Volume 19|Issue 13|WJG|www.wjgnet.com

mass endoscopic examination for gastric cancer in Kamigoto 
Hospital, Nagasaki Prefecture. World J Gastroenterol 2007; 13: 
4316-4320 [PMID: 17708603]

18	 Hosokawa O, Hattori M, Douden K, Hayashi H, Ohta K, 
Kaizaki Y. Difference in accuracy between gastroscopy and 
colonoscopy for detection of cancer. Hepatogastroenterology 
2007; 54: 442-444 [PMID: 17523293]

19	 Hosokawa O, Tsuda S, Kidani E, Watanabe K, Tanigawa 
Y, Shirasaki S, Hayashi H, Hinoshita T. Diagnosis of gastric 
cancer up to three years after negative upper gastrointestinal 
endoscopy. Endoscopy 1998; 30: 669-674 [PMID: 9865554]

20	 Hosokawa O, Watanabe K, Hatorri M, Douden K, Hayashi 
H, Kaizaki Y. Detection of gastric cancer by repeat endoscopy 
within a short time after negative examination. Endoscopy 
2001; 33: 301-305 [PMID: 11315889]

21	 Tatsuta M, Iishi H, Okuda S, Oshima A, Taniguchi H. Pro-
spective evaluation of diagnostic accuracy of gastrofiber-
scopic biopsy in diagnosis of gastric cancer. Cancer 1989; 63: 
1415-1420 [PMID: 2920367]

22	 Kato M, Kaise M, Yonezawa J, Toyoizumi H, Yoshimura N, 
Yoshida Y, Kawamura M, Tajiri H. Magnifying endoscopy 

with narrow-band imaging achieves superior accuracy in the 
differential diagnosis of superficial gastric lesions identified 
with white-light endoscopy: a prospective study. Gastrointest 
Endosc 2010; 72: 523-529 [DOI: 10.1016/j.gie.2010.04.041]

23	 Nagahama T, Yao K, Maki S, Yasaka M, Takaki Y, Matsui T, 
Tanabe H, Iwashita A, Ota A. Usefulness of magnifying en-
doscopy with narrow-band imaging for determining the hori-
zontal extent of early gastric cancer when there is an unclear 
margin by chromoendoscopy (with video). Gastrointest Endosc 
2011; 74: 1259-1267 [PMID: 22136775 DOI: 10.1016/j.gie.2011. 
09.005]

24	 Simone A, Casadei A, De Vergori E, Morgagni P, Saragoni L, 
Ricci E. Rescue endoscopy to identify site of gastric dysplasia 
or carcinoma found at random biopsies. Dig Liver Dis 2011; 
43: 721-725 [PMID: 21596632 DOI: 10.1016/j.dld.2011.04.007]

25	 Kiesslich R, Neurath MF. Endoscopic detection of early lower 
gastrointestinal cancer. Best Pract Res Clin Gastroenterol 2005; 
19: 941-961 [PMID: 16338651 DOI: 10.1016/j.bpg.2005.03.001]

26	 Axon A. Symptoms and diagnosis of gastric cancer at early 
curable stage. Best Pract Res Clin Gastroenterol 2006; 20: 
697-708 [PMID: 16997154]

P- Reviewers  Goral V, Sugimura H
S- Editor  Gou SX    L- Editor  A    E- Editor  Xiong L

Ren W et al . Missed diagnosis of gastric cancer


