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Abstract

Amyloidosis is a rare disorder, characterized by the ex-
tracellular deposition of an abnormal fibrillar protein,
which disrupts tissue structure and function. Amyloi-
dosis can be acquired or hereditary, and systemic or
localized to a single organ, such as the gastrointestinal
(GI) tract. Clinical manifestations may vary from as-
ymptomatic to fatal forms. Primary amyloidosis (mono-
clonal immunoglobulin light chains, AL) is the most
common form of amyloidosis. AL amyloidosis has been
associated with plasma cell dyscrasias, such as, mul-
tiple myeloma. Secondary amyloidosis is caused by the
deposition of fragments of the circulating acute-phase
reactant, serum amyloid A protein (SAA). Common
causes of AA amyloidosis are chronic inflammatory dis-
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orders. Although GI symptoms are usually nonspecific,
histopathological patterns of amyloid deposition are as-
sociated with clinical and endoscopic features. Amyloid
deposition in the muscularis mucosae, submucosa, and
muscularis propria has been dominant in AL amyloi-
dosis, leading to polypoid protrusions and thickening
of the valvulae conniventes, whereas granular amyloid
deposition mainly in the propria mucosae has been re-
lated to AA amyloidosis, resulting in the fine granular
appearance, mucosal friability, and erosions. As a re-
sult, AL amyloidosis usually presents with constipation,
mechanical obstruction, or chronic intestinal pseudo-
obstruction while AA amyloidosis presents with diar-
rhea and malabsorption Amyloidotic GI symptoms are
mostly refractory and have a negative impact on quality
of life and survival. Diagnosing GI amyloidosis requires
high suspicion of evaluating endoscopists. Because of
the absence of specific treatments for reducing the
abundance of the amyloidogenic precursor protein, we
should be aware of certain associations between pat-
terns of amyloid deposition and clinical and endoscopic
features.

© 2011 Baishideng. All rights reserved.
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copy; Gastrointestinal tract; Histopathology
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Figure 1 Endoscopic view of amyloid light chains amyloidosis in a
64-year-old man without multiple myeloma presenting abdominal fullness.
A: Characteristic multiple yellowish-white polypoid protrusions and thickening
of the folds in the descending duodenum are presented; B: Biopsy specimens
showed marked homogenous eosinophilic deposition in the mucosae and
submucosa (HE, x 40); C: Congo red stain confirmed a unique “apple-green”
birefringence of the amyloid deposition under polarized light (x 40). All figures
and legends are reproduced from™® with permission from Elsevier.

INTRODUCTION

Amyloidosis is a rare disorder, characterized by the extra-
cellular deposition of an abnormal fibrillar protein, which
disrupts tissue structure and function. Types of amyloi-
dosis are classified based on the identity of the respective
precursor protein'. Amyloidosis can be acquired or he-
reditary, and systemic or localized to a single organ, such
as the gastrointestinal (GI) tract. Clinical manifestations
may vary from asymptomatic to fatal forms. We review
the endoscopic and histopathological characteristics of
GI amyloidosis with the presentation of our experiences.
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TYPES OF AMYLOIDOSIS

Primary amyloidosis (monoclonal immunoglobulin light
chains, AL) is the most common form of amyloidosis. AL
amyloidosis has been associated with plasma cell dyscra-
sias, such as multiple myeloma. Secondary amyloidosis is
caused by the deposition of fragments of the circulating
acute-phase reactant, serum amyloid A protein (SAA).
Common causes of AA amyloidosis are chronic inflam-
matory disorders and infections, including rheumatoid
arthritis, Crohn’s disease, familial Mediterranean fever, lep-
rosy and tuberculosis"”. Due to a predominance of infec-
tions before 1990, the AA/AL ratio was 1:3; however, the
ratio has been 1:17 to 1:38 due to fewer chronic infections
and an increasing recognition of AL amyloidosis”. Other
types of amyloidosis are dialysis-related amyloidosis with
the deposition of Pa2-microglobulins, and autosomal domi-
nant systemic amyloidosis, such as familial amyloidotic
polyneuropathy (FAP) with the deposition of genetically
variant transthyretin™?, The incidence of the former has
declined with the use of high flux hemodialysis.

THE ASSOCIATION OF CLINICAL
FEATURES AND ENDOSCOPIC FINDINGS

Presentations of systemic amyloidosis include weakness,
weight loss, neuropathy, cardiopathy, nephropathy and
arthropathy, all of which can be refractory™”. Among
patients with systemic amyloidosis, the involvement in
the GI tract is very common. The small intestine is most
commonly affected in the GI tract™. Diagnosis requires
confirmation of the presence of amyloid by histopathol-
ogy using Congo red staining (Figure 1). Although GI
symptoms are usually nonspecific and include macroglos-
sia, dysphagia, abdominal pain, hemorrhage, constipation,
diarrhea and malabsorption, patterns of amyloid depo-
sition are associated with clinical and endoscopic fea-
tures'®’. Amyloid deposition in the muscularis mucosae,
submucosa and muscularis propria has been dominant
in AL amyloidosis, leading to polypoid protrusions and
thickening of the valvulae conniventes, whereas granu-
lar amyloid deposition mainly in the propria mucosae
has been related to AA amyloidosis, resulting in the fine
granular appearance, mucosal friability and erosions'”. As
a result, AL amyloidosis usually presents with constipa-
tion, mechanical obstruction or chronic intestinal pseudo-
obstruction, while AA amyloidosis presents with diar-
thea and malabsorption'®. Typical endoscopic images of
duodenal lesions in AL amyloidosis at our institute™ are
shown in Figure 1. Characteristic polypoid protrusions
and thickening of the folds are presented. In Figure 2,
gastroduodenal lesions in AA amyloidosis caused by
rheumatoid arthritis are depicted. More friable duodenal
mucosa and reddish colonic mucosa of AA amyloidosis
caused by familial Mediterranean fever are disclosed in
Figures 3 and 4. Table 1 shows a brief comparison of
characteristics of AL and AA amyloidosis. In addition,

August 16, 2011 | Volume 3 | Issue 8 |
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Figure 2 Endoscopic views of amyloid A amyloidosis in a 45-year-old woman with rheumatoid arthritis. A: A round ulcer surrounded by longitudinal reddish
mucosa is presented in the gastric antrum. Histopathological examination confirmed amyloid deposition; B: Fine granular mucosa in the descending duodenum; C:
Biopsy of the duodenal lesion showing marked amorphous eosinophilic deposition in the lamina propria mucosae (HE, x 100); D: Congo red staining showing amy-

loid deposition (x 100).

Figure 3 Endoscopic views of amyloid A amyloidosis in a 45-year-old
man with familial Mediterranean fever. A: Friable granular mucosa with in the
descending duodenum; B: Closer observation revealing whitish dilatated villi
with multiple reddish erosions.
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Figure 4 Endoscopic views of amyloid A amyloidosis in a 55-year-old man
with familial Mediterranean fever. Patchy reddish mucosa was presented
along with submucosal veins. Histopathological examination confirmed amyloid
deposition.

submucosal hematoma, ulcers and hemorrhagic bullous
colitis, which may be caused by amyloid infiltration, are
other features in the setting of GI bleeding in AL amy-
loidosis™". Our experience with hemorrhagic colonic
lesions in AL amyloidosis"! is shown in Figure 5. Charac-
teristic yellowish plaque-like infiltrative lesions, submuco-
sal hematoma and ulceration are presented.

As for other types of amyloidosis, dialysis-related [2-
microglobulin amyloidosis has a similar present ation to
AL amyloidosism]. In FAP, endoscopic findings of GI
tract are mostly a mild, fine, granular appearance and the

August 16, 2011 | Volume 3 | Issue 8 |
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Table 1 Comparison of characteristics of amyloid light chains and amyloid A amyloidosis

[1,2,6,7]

amyloid light chains amyloidosis

amyloid A amyloidosis

Causes
Deposition
Gastrointestinal site of amyloid deposition

Gastrointestinal symptoms

Endoscopic and radiological features
Treatments

Idiopathy and plasma cell dyscrasias

Monoclonal immunoglobulin light chains

The muscularis mucosae, submucosa and
muscularis propria

Constipation, mechanical obstruction and chronic
intestinal pseudo-obstruction

Polypoid protrusions and thickening of the folds
Prokinetic agents and myeloma-type chemotherapy

Chronic inflammatory disorders and infections
Serum amyloid A protein
The propria mucosae

Diarrhea, malabsorption and weight loss

Fine granular appearance and mucosal friability
Control of the underlying inflammatory disorders

Figure 5 Endoscopic views of amyloid light chains amyloidosis in an 80-year-old woman without multiple myeloma presenting hematochezia. A: Colo-
noscopy showing a round ulcer in the cecum; B: A patchy yellowish plaque-like infiltrative lesion (arrowheads) relatively normal-appearing intervening mucosae in
the transverse colon; C: A tiny submucosal hematoma within pinky plaque-like erythema in the sigmoid colon; D: Biopsy of the colonic lesion showing marked amor-
phous eosinophilic deposition in the mucosa and submucosa (HE, x 100); E: Congo red staining showing amyloid deposition (x 100). All figures and legends are
reproduced from™ with permission from BMJ Publishing Group Ltd.

amount of amyloid deposition in the mucosa is small
compared with that in ALL and AA amyloidosis. However,
a significant amount of deposition is evident in the nerves
of the GI tract, which may be the cause of severe diat-
rhea and malabsorption occasionally observed in FAP pa-
tients despite the mild macroscopic ﬁndings[l3]. Although
recent advances in endoscopy, including narrow-band
imaging[m, capsule endoscopy[ls’w] and double-balloon
enteroscopy' ', have been widely applied to diagnose GI
amyloidosis, plain radiographs and radiological barium
examination, basic techniques, are still useful in evaluating
GI amyloidosis, especially in the small intestine!'"”. These
methods can cleatly reveal fold thickening of AL amyloi-
dosis or fine granular mucosa of AA amyloidosis, which

corroborate well with the histopathological findings'"**.

TREATMENT OF AMYLOIDOSIS

Because of the absence of specific treatments for GI
amyloidosis, therapy is aimed at reducing the abundance
of the amyloidogenic precursor protein, leading to the
improvement of amyloidotic organ dysfunction'"’. Treat-
ment of AL amyloidosis includes myeloma-type chemo-
therapy with melphalan and prednisone and high-dose
chemotherapy with hematopoietic stem cell transplanta-
tion. Prokinetic agents may benefit dysmotility-related
symptoms. Treatment of AA amyloidosis is control of
the underlying inflammatory disorders, leading to the
reduction of SAA. Diarrhea and malabsorption are often
refractory. Supportive measures such as total parenteral
nutrition and antidiarrheal agents can be beneficial!. GI
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tract surgery should be performed only if the benefits

clearly outweigh the risks.

CONCLUSION

Amyloidotic GI symptoms are mostly refractory and
have a negative impact on quality of life and survival.

Diagnosing GI amyloidosis requites a high level of suspi-
cion by the evaluating endoscopists; therefore, we should
be aware of certain associations between patterns of
amyloid deposition and clinical and endoscopic features.
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Abstract

AIM: To compare the diagnostic performances of trans-
nasal and standard transoral esophagogastroduodenos-
copy (EGD) in gastric cancer screening of asymptomatic
healthy subjects.

METHODS: Between January 2006 and March 2010, a
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total of 3324 subjects underwent examination of the up-
per gastrointestinal tract by EGD for cancer screening,
with 1382 subjects (41.6%) screened by transnasal EGD
and the remaining 1942 subjects (58.4%) by standard
transoral EGD. Clinical profiles of the screened subjects,
detection rates of gastric neoplasia and histopathology
of the detected neoplasias were compared between
groups according to the stage of Helicobacter pylori
(H. pylori)-related chronic gastritis.

RESULTS: Clinical profiles of subjects did not differ
significantly between the two EGD groups, except that
there were significantly more men in the transnasal EGD
group. During the study period, 55 cases of gastric mu-
cosal neoplasias were detected. Of these, 23 cases were
detected by transnasal EGD and 32 cases by standard
transoral EGD. The detection rate for gastric mucosal
neoplasia in the transnasal EGD group was thus 1.66%,
compared to 1.65% in the standard transoral EGD group,
with no significant difference between the two groups.
Detection rates using the two endoscopies were likewise
comparable, regardless of H. pylori infection. However,
detection rates when screening subjects without exten-
sive chronic atrophic gastritis (CAG) were significantly
higher with standard transoral EGD (0.70%) than with
transnasal EGD (0.12%, P < 0.05). In particular, stan-
dard transoral EGD was far better for detecting neoplasia
in subjects with H. pylori-related non-atrophic gastritis,
with a detection rate of 3.11% compared to 0.53% using
transnasal EGD (P < 0.05). In the screening of subjects
with extensive CAG, no significant differences in detection
of neoplasia were evident between the two endoscopies,
although the mean size of detected cancers was signifi-
cantly smaller and the percentage of early cancers was
significantly higher with standard transoral EGD.

CONCLUSION: These results strongly suggest that
the diagnostic performance of transnasal endoscopy is
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suboptimal for cancer screening, particularly in subjects
with H. pylori-related non-atrophic gastritis.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

To address the high mortality rate associated with gastric
cancet, a nationwide program of gastric cancer screen-
ing has been introduced throughout Japan as a public
service sponsored by local governments. In 2007, a total
of 6385118 individuals underwent these screenings, re-
sulting in the detection of 5606 cases of gastric cancer'’,
This screening program utilizes barium x-ray with pho-
tofluorography as a standard screening test and is con-
sidered effective in reducing the cancer mortality rate”,
However, the sensitivity of barium X-ray is by no means
high, reaching only 39% for early cancer'”. To cope
with this problem and improve the quality of screening,
esophagogastroduodenoscopy (EGD) has gradually been
adopted in several workplaces, local communities for ot-
ganized screening and in health check-up institutions, in-
cluding private health assessment clinics for opportunistic
screening. A total of 211821 subjects underwent cancer
screening using EGD in 2007, according to the annual
report of the Japanese Society of Gastroenterological
Screening!”. Since EGD is an unpleasant examination for
subjects, evoking anxiety, pharyngeal discomfort, nausea,
the gag-reflex and choking, and has been associated with
adverse effects such as cardiovascular accidents””, this
screening method is highly dependent on the skill of the
endoscopist. The limited number of highly experienced
endoscopists thus represents a major limitation to the
feasibility of widespread cancer screening using EGD.
Transnasal EGD using a small-diameter endoscope is
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more patient-friendly than standard transoral EGD, is
safer, with little impact on the cardiopulmonary and auto-
nomic nerve systems'"7, and provides good operability.
Transnasal EGD is thus more acceptable for patients and
appears to be better suited to endoscopic cancer screen-
ing, However, because the luminous intensity and quality
of endoscopic images varies greatly depending on differ-
ences in endoscope diameter, the screening performance
of transnasal EGD for gastric cancer, particularly with
regard to early cancer, must be determined carefully in
the setting of cancer screening. The present study com-
pared screening performance for gastric mucosal neo-
plasia (adenoma or cancer) between transnasal EGD and
standard transoral EGD. In addition, the morphological
and biological characteristics of gastric mucosal neoplasia
are influenced by the stage of Helicobacter pylori (H. pylori)-
related chronic gastritismlsl, which thus seems likely to
influence the diagnostic ability of these two EGDs. We
therefore compared screening by transnasal and standard
transoral EGDs according to the stage of H. pylori-related
chronic gastritis.

MATERIALS AND METHODS

Subjects comprised 3324 patients [1442 men, 1882 wom-
en; mean (SD) age, 53.4 (15.4) years] who underwent
EGD for screening of the upper gastrointestinal tract in
our health assessment clinic between January 2006 and
March 2010. All subjects were essentially symptom-free
and each was free to choose between transnasal and stan-
dard transoral EGD. The transnasal EGD group includ-
ed 1382 subjects [684 men, 698 women; mean (SD) age,
53.4 (15.4) years] and the standard transoral EGD group
included 1942 subjects [758 men, 1184 women; mean
(SD) age, 53.5 (15.4) years]. Standard transoral EGD was
performed using a GIF-Q260 or prototype GIF-Y0004
endoscope (Olympus, Tokyo, Japan), whereas transnasal
EGD was performed using a GIF-N260 or prototype
GIF-Y0022 endoscope (Olympus) or an EG-530N2 en-
doscope (Fuji Film Medical, Tokyo, Japan). Outer diame-
ters of the standard endoscopes were larger than those of
transnasal endoscopes: GIF-Q260, 9.2 mm; GIF-Y0004,
7.7 mm; GIF-N260, 4.9 mm; GIF-Y0022, 5.4 mm; and
EG-530N2, 5.9 mm. Sizes of the charge-coupled de-
vice for the two standard endoscopes were the same
and about 30% larger than those of the GIF-N260 and
GIF-Y0022 transnasal endoscopes. The optical system in
EG-530N2 differs from those of the other endoscopes
but image quality for the EG-530N2 was equivalent to
that with the other two transnasal endoscopes. Standard
endoscopes were equipped with two light guides, while
transnasal endoscopes were equipped with either single
(GIF-N260) or double light guides (GIF-Y0022 and EG-
530N2); the visual field of the transnasal endoscopes
were dark compared with the standard endoscopes, due
to the smaller number of light guide fibers. Viewing
angles of all standard and transnasal EGDs were 140°
and 120°, respectively. The tip flexion capability of en-
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Table 1 Clinical profiles of the subjects screened by transnasal or transoral endoscopy and clinicopathological

characteristics of detected gastric mucosal neoplasia (mean + SD) 7 (%)

Total subjects

Subject screened

By transnasal EGD By transoral EGD

No. of screened subjects 3324
Age (yr) 53.4+154
Males 1442 (43.4)
Smokers 678 (20.4)
Helicobacter pylori-infected subjects 1202 (40.2)
CAG-positive subjects 1360 (40.9)

No. of subjects with gastric neoplasia/DR 55/0.0165
Location of neoplasia (U/M/L) 20/15/20
Adenoma cases/ DR 12/0.0036
Location of adenoma (U/M/L) 2/4/6
Size of adenoma (mm) 105+7.0
Cancer cases/DR 43/0.0129
Location of cancer (U/M/L) 18/11/14
Size of cancer (mm) 273+16.7
Morphological cancer type (I-Ila/ Ib/ lc-1l/Ad) 12/1/15/13
With intestinal-type cancer 33 (76.7)
Depth of invasion (m/sm/pm-) 20/10/13
With early cancer 30 (69.7)

1382 1942
534 +15.4 535+ 154
684 (49.4)° 758 (39.0)
267 (19.3) 411 (21.1)
510 (39.8) 692 (40.5)
560 (40.5) 800 (41.2)
23/0.0166 32/0.0165
8/7/8 12/8/12
3/0.0022 9/0.0046
0/2/1 2/2/5
97+40 108479
20/0.0145 23/0.0118
8/5/7 10/6/7
3264195 23+128
6/1/5/8 6/0/12/5
18 (90.0)* 15 (65.2)
5/7/8 15/3/5
12 (60.0) 18 (78.3)

°P < 0.05 vs transoral esophagogastroduodenoscopy (EGD). CAG: Chronic atrophic gastritis; DR: Detection rate; U: Upper third of the

stomach; M: Middle third of the stomach; L: Lower third of the stomach.

doscopes was 210° up, 90° down and 100° right and left,
with the exception of GIF N260, a two-way angulation
transnasal endoscope, which showed flexion capability of
210° up and 120° down in a single plane. All endoscopes
used in the present study were equipped with a forceps
channel (diameter, 2 mm).

In both groups, a sedative (midazolam, 2.5-5 mg/body)
was provided for subjects who desired it. All endoscopic
examinations were performed by a single endoscopist
with 20 years’ experience in gastrointestinal endoscopy.
Narrow-band imaging, flexible spectral imaging color
enhancement or indigo carmine spraying was applied
for full observation when considered necessary. Chronic
atrophic gastritis (CAG), defined as chronic gastritis with
open-type atrophy in the background gastric mucosa
according to the definitions of Kimura ez a/'”, was diag-
nosed by endoscopic observation, whereas H. pylori infec-
tion was diagnosed by histopathological analysis using
Giemsa staining of endoscopically biopsied mucosal sam-
ples obtained from the greater curvature of the gastric
body and antrum. Furthermore, on the basis of previous
reports™?!| subjects with H. pylori-related chronic gastri-
tis were examined after being divided into the following 4
groups according to the stage of H. pylori-related chronic
gastritis: Group A, H. pylori-negative and CAG-negative;
Group B, H. pylori-positive and CAG-negative; Group
C, H. pylori-positive and CAG-positive; and Group D,
H. pylori-negative and CAG-positive. Among the subjects
screened, the status of H. pylori-related chronic gastritis in
the background stomach was able to be analyzed in 2987
subjects.

Histopathological assessment of gastric mucosal neo-
plasias, adenoma and cancer was performed on resected
specimens obtained by endoscopy or surgery. Early gas-
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tric cancers were defined as those confined to the mucosa
or submucosa. Advanced cancers were defined as those
invading into the musculatis propria or beyond. Patho-
logically, gastric cancer cases were classified into intestinal
type or diffuse type, according to Lauren’s classifica-
tion™. The ethics committee of Wakayama Medical Uni-
versity approved the protocol of the present study and
informed consent was obtained from all subjects ptior to
participation.

Statistical analysis

Data were analyzed using SPSS version 11.0 (SPSS, Chi-
cago, 1L, USA) and STATA (STATA, College Station,
TX, USA). Differences were tested for significance using
analysis of variance for comparisons between groups
and Scheffe’s LSD test for comparisons between pairs of
groups. The y” test and Fisher’s exact test were used to
compare categorical variables. For all comparisons, values
of P < 0.05 were considered statistically significant.

RESULTS

Between January 2006 and March 2010, a total of 3324
subjects underwent examination of the upper gastroin-
testinal tract by EGD for cancer screening, with 1382
subjects (41.6%) screened by transnasal EGD and the
remaining 1942 subjects (58.4%) by standard transoral
EGD. Clinical profiles of subjects in the two endoscopy
groups are shown in Table 1. Although significantly more
men were included in the transnasal EGD group than in
the standard transoral EGD group, no significant differ-
ences in age, smoking habits, H. pylori infection or extent
of concomitant CAG were seen between groups. En-
doscopy screening identified 55 cases of gastric mucosal
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Table 2 Screening performance of the two esophagogastroduodenoscopies in subjects with or without

Helicobacter pylori infection (mean + SD) n (%)

Total subjects H. pylori
(H. pylori analyzed) Positive Negative
Screened by transnasal EGD
Screened subjects 1280 510 770
Age (yr) 53.4+154 56.8 +£13.6° 50.2+14.3
Males 623 (48.7)" 268 (52.5)" 355 (46.1)"
Smokers 247 (19.3) 118 (23.1)° 129 (16.7)*
Subjects with gastric neoplasia/DR 21/0.0164 16/0.0314° 5/0.00649
Location of neoplasia (U/M/L) 7/6/8 4/6/6 3/0/2
Adenoma cases/ DR 3/0.0023 3/0.00589 0/0
Size of adenoma (mm) 9.7+4.0 9.7+4.0 0
Cancer cases/DR 18/0.0141 13/0.0255° 5/0.00649
Size of cancer (mm) 31.2+19.5 25.5+13.3 46.0 +28.2
Morphological cancer type (1-Ia/ b/ Ic-Il/Ad) 6/1/4/7 5/0/4/4 1/1/0/3
With intestinal-type cancer 16 (88.9) 12 (92.3) 4 (80)
Depth of invasion (m/sm/pm-) 5/6/7 4/5/4 1/1/3
With early cancer 12 (66.7) 10 (76.9) 2 (40)
Screened by transoral EGD

Screened subjects 1707 692 1015
Age (yr) 53.5+15.4 56.3 +14.7° 51.8+14.8
Males 655 (38.4) 298 (43.1) 357 (35.2)
Smokers 354 (20.7) 141 (20.3) 213 (21.0)
Subjects with gastric neoplasia/DR 33/0.0193 26/0.0376° 6,/0.00591
Location of neoplasia (U/M/L) 12/8/12 10/8/9 2/0/3
Adenoma cases/DR 9/0.0052 5/0.00722 4/0.00394
Size of adenoma (mm) 10.8+7.9 13+11.5 10+4.08
Cancer cases/ DR 23/0.0135 21/0.0303° 2/0.00197
Size of cancer (mm) 223+12.8 23.2+13.4 20+£0
Morphological cancer type (1-Tla/ b/ c-T/ Ad) 6/0/12/5 6/0/10/5 0/0/2/0
With intestinal-type cancer 15 (65.2) 14 (66.7) 1 (50)
Depth of invasion (m/sm/pm-) 15/3/5 13/3/5 2/0/0
With early cancer 18 (78.3) 14 (76.2) 2 (100)

*P < 0.05 vs transoral, ‘P < 0.05 vs Helicobacter pylori (H. pylori)-negative. DR: Detection rate; U: Upper third of the stomach; M:

Middle third of the stomach; L: Lower third of the stomach; EGD: Esophagogastroduodenoscopy.

neoplasia (detection rate, 1.65%), with gastric cancers
in 43 subjects (detection rate, 1.29%) and adenomas in
12 subjects (detection rate, 0.36%). Of these, 23 cases
were detected by transnasal EGD (detection rate, 1.66%)
and 32 cases by standard transoral EGD (detection rate,
1.65%). Detection rates for screening using the two dif-
ferent types of endoscopes were thus almost equivalent
(Table 1). The detection rate of adenoma was higher in
the standard transoral EGD group (0.46%) than in the
transnasal EGD group (0.22%), but no significant dif-
ferences in detection rate, size or location of adenoma
were evident between groups. The detection rate of gas-
tric cancer likewise did not differ significantly between
groups, at 1.45% for transnasal EGD and 1.18% for
standard transoral EGD. However, mean size of detected
lesions was significantly smaller with standard transoral
EGD. The petcentage of early cancers tended to be high-
er for standard transoral EGD (78.3%) than for transna-
sal EGD (60%), although no significant difference was
apparent. Locations and morphological types of detected
cancers did not differ significantly between groups, al-
though standard transoral EGD detected depressed-type
cancers located in the upper third of the stomach more
frequently. With regard to the histopathological type of
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detected cancers, standard transoral EGD detected sig-
nificantly more non-intestinal-type cancers (i.e. diffuse-
type cancers) than transnasal EGD.

Next, we compared detection rates of gastric muco-
sal neoplasia using the two different EGDs according to
the status of H. pylori infection (Table 2) and the extent
of CAG (Table 3). Mean age of screened subjects was
significantly higher in the H. pylori-positive group and in
the CAG-positive group than in their respective negative
counterparts, and no significant differences in mean age
of screened subjects were seen between the two EGD
groups when stratified into subgroups according to posi-
tivity for H. pylori infection or the extent of CAG. How-
ever, the percentage of men was significantly higher in
the transnasal EGD group irrespective of H. pylori status
or the extent of CAG. In the H. pylori-negative group, the
percentage of smokers was significantly higher among
subjects screened by standard transoral EGD than
by transnasal EGD, while the H. pylori-positive group
showed no significant difference in the percentage of
smokers between EGD groups. No significant difference
in the percentage of smokers was seen between EGD
groups, regardless of CAG status.

Detection rates of gastric mucosal neoplasia using
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Nakata H et a/. Performance of transnasal and standard endoscopies

Table 3 Screening performance of the two esophagogastroduodenoscopies in subjects with or without

chronic atrophic gastritis (mean + SD) #n (%)

Total subjects CAG
Positive Negative
Screened by transnasal EGD
Screened subjects 1382 560 822
Age (yr) 53.4+154 60.3 +11.8° 47.0+14.5
Males 684 (49.4)° 316 (56.4)" 368 (44.8)"
Smokers 267 (19.3) 121 (21.6) 146 (17.8)
Subjects with gastric neoplasia/DR 23/0.0166 22/0.0286° 1/0.00122*
Location of neoplasia (U/M/L) 8/7/8 8/6/8 0/1/0
Adenoma cases/ DR 3/0.0022 3/0.00536 0/0
Size of adenoma (mm) 9.7+4.0 9.7+4.0 0
Cancer cases/DR 20/0.0145 19/0.0315° 1/0.00122
Size of cancer (mm) 32,6 £19.5" 34.1+18.8" BEE)
Morphological cancer type (I-Ia/ b/ Ic-/Ad) 6/1/5/8 6/1/4/8 0/0/1/0
With intestinal-type cancer 18 (90.0) 18 (94.7) 0 (0)
Depth of invasion (m/sm/pm-) 5/7/8 4/7/8 1/0/0
With early cancer 12 (60.0) 11 (57.9)° 1 (100)
Screened by transoral EGD

Screened subjects 1942 800 1142
Age (yr) 53.5+15.6 62.3+11.4° 473 +14.2
Males 758 (39.0) 363 (45.3) 395 (34.6)
Smokers 411 (21.2) 165 (20.6) 246 (21.6)
Subjects with gastric neoplasia/DR 32/0.0164 24/0.0300° 8/0.0070
Location of neoplasia (U/M/L) 12/8/12 8/7/9 4/1/3
Adenoma cases/DR 9/0.0046 7/0.00875° 2/0.00175
Size of adenoma (mm) 10.8+7.9 11.7+88 7452 35
Cancer cases/DR 23/0.0118 17/0.0213° 6,/0.00525
Size of cancer (mm) 223+128 194 +11.7 314+121
Morphological cancer type (1-Tla/ b/ Mc-1M/Ad) 6/0/12/5 6/0/9/2 0/0/3/3
With intestinal-type cancer 15 (65.2) 12 (70.6)° 2(33.3)
Depth of invasion (m/sm/pm-) 15/3/5 13/2/2 2/1/3
With early cancer 8 (78.3) 15 (88.2) 3 (50.0)

P < 0.05 vs transoral; ‘P < 0.05 vs CAG-negative. CAG: Chronic atrophic gastritis; DR: Detection rate; U: Upper third of the
stomach; M: Middle third of the stomach; L: Lower third of the stomach; EGD: Esophagogastroduodenoscopy.

each of the two EGDs were significantly higher in the
H. pylori-positive group than in the negative group (Table 2).
No significant differences in the detection rate of neo-
plasia, as either adenoma or cancer, or in the size or
percentage of early cancers were found between the two
EGDs, irrespective of H. pylori infection. The percent-
age of morphologically depressed and histologically
diffuse-type cancer tended to be higher among cancers
detected by standard transoral EGD than by transnasal
EGD, irrespective of H. pylori infection, but no signifi-
cant differences were evident. Table 3 shows the results
of screening by the two EGDs according to CAG sta-
tus. The detection rate for gastric mucosal neoplasia
was significantly higher among CAG-positive subjects
than among negative subjects, regardless of the type of
endoscope. In CAG-positive subjects, 65% (30/46) of
detected neoplasias were located in the lower two-thirds
of the stomach, 50% (23/46) showed an elevated-type
morphology and 87% (40/46) displayed intestinal-type
histology. No significant differences in the detection rate
of neoplasia, morphological or histological types or loca-
tion were noted between the two EGD groups. However,
mean size of the cancer detected was significantly smaller
and the percentage of early cancers was higher with stan-
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dard transoral EGD than with transnasal EGD. Among
CAG-negative subjects, 44.4% (4/9) of detected neopla-
sias were located in the upper third of the stomach and
all cancers detected showed depressed- or ulcerated-type
morphology. Seventy-one petcent (5/7) displayed diffuse-
type histology and 42.9% of cases (3/7) showed compli-
cations of nodular gastritis. Detection rates of neoplasia
were significantly higher in the standard transoral EGD
group (0.70%) than in the transnasal EGD group (0.12%,
P < 0.05). This reflects the high rate of cancer detection
for standard transoral EGD in the CAG-negative stom-
ach.

Finally, screening for gastric mucosal neoplasias us-
ing the two different EGDs was analyzed according to
the stages of H. pylori-related chronic gastritis. Mean age
in each stage group increased in a stepwise manner with
the progression of H. pylori-related chronic gastritis from
Group A to Group D, and no significant differences
were found between the two EGD groups in any stage.
The transnasal EGD group showed a higher proportion
of men than the transoral group throughout all stages,
with significant differences in Groups A and C. In Group
A, the standard transoral EGD group included signifi-
cantly more smokers than the transnasal EGD group,
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Table 4 Screening performance of the two esophagogastroduodenoscopies according to the stages of Helicobacter pylori-related

chronic gastritis (mean + SD) 7 (%)

Group A Group B Group C Group D Total subjects
(H. pylori analyzed)
Screened by transnasal EGD
Screened subjects 572 189 321 198 1280
Age (yr) 453+13.8 49.2+14.6° 59.8 +12.1° 63.4+12.8° 53.4+154
Males 257 (44.9) 74 (39.3) 194 (60.2)" 98 (49.4) 623 (48.7)"
Smokers 89 (15.6)" 43 (22.8)" 75 (23.3) 40 (20.2) 247 (19.2)
Subjects with gastric neoplasia/ DR 0/0 1/0.0053™ 15/0.0466° 5/0.0253 21/0.0164
Location of neoplasia (U/M/L) 0 0/1/0 4/5/6 3/0/2 7/6/8
Adenoma cases/ DR 0/0 0/0 3/0.0093 0/0 3/0.0023
Size of adenoma (mm) 0 0 9.7+ 4.0 0 9.7+4.0
Cancer cases/DR 0/0 1/0.00532 12/0.0373 5/0.0253 18/0.0141
Size of cancer (mm) 0 5+0 273+123 46.0 £28.2 31.2£195
Morphological cancer type (1-Ia/ b/ Ic-/Ad) 0 0/0/1/0 5/0/3/4 1/1/0/3 6/1/4/7
With intestinal-type cancer 0(0) 0/1 (0) 12/12 (100) 4/5 (80) 16/18 (88.9)
Depth of invasion (m/sm/pm-) 0 1/0/0 3/5/4 1/1/3 5/6/7
With early cancer - 1 (100) 8 (66.7) 2 (40) 12 (66.7)
Screened by transoral EGD
Screened subjects 751 257 435 264 1707
Age (yr) 46.0+12.6 46.6 +15.4 60.9 +11.8° 64.0+11.4° 53.5+15.4
Males 247 (32.9) 95 (37.0) 203 (46.7) 110 (41.7) 655 (38.4)
Smokers 167 (22.2) 39 (15.2) 102 (23.4) 46 (17.4) 354 (20.7)
Subjects with gastric neoplasia/DR 0/0 8/0.0311° 18/0.0414° 6/0.0227 32/0.0187
Location of neoplasia (U/M/L) 0 4/1/3 6/7/5 2/0/4 12/8/12
Adenoma cases/DR 0/0 2/0.00778 3/0.00689 4/0.0152 9/0.0052
Size of adenoma (mm) 0 743 3= 31518 8.0+£13.9 10+4.08 10.8+7.9
Cancer cases/DR 0/0 6/0.0233 15/0.0345 2/0.00758 23/0.0134
Size of cancer (mm) 0 314121 194 £12.5 200 223+128
Morphological cancer type (I-Ia/ b/ c-/Ad) 0 0/0/3/3 6/0/7/2 0/0/2/0 6/0/12/5
With intestinal-type cancer 0(0) 2/6 (33.3) 12/15 (80) 1/2 (50) 16/24 (66.7)
Depth of invasion (m/sm/pm-) 0 2/1/3 11/2/2 2/0/0 15/3/5
With early cancer - 3 (50) 13 (86.7) 2 (100) 18 (78.3)

P < 0.05 vs transoral; ‘P < 0.05 vs previous stage. H. pylori: Helicobacter pylori; DR: Detection rate; U: Upper third of the stomach; M: Middle third of the
stomach; L: Lower third of the stomach; EGD: Esophagogastroduodenoscopy. Group A: H. pylori (-), chronic atrophic gastritis (CAG) (-); Group B: H. pylori

(+), CAG (-); Group C: H. pylori (+), CAG (+); Group D: H. pylori (-), CAG (+).

while Group B included significantly more smokers in
the transnasal EGD group than in the standard transoral
EGD group. No neoplasias were detected in Group A
(H. pylori- and CAG-negative), which comprised of sub-
jects with an infection-free healthy stomach (Table 4). In
Group B (H. pylori-positive, CAG-negative), representing
subjects with an H. pylori-infected non-atrophic stomach,
the detection rate of gastric mucosal neoplasia was sig-
nificantly higher in the standard transoral EGD group
(3.11%) than in the transnasal EGD group (0.53%, P
< 0.05). In Group C (H. pylori- and CAG-positive) and
Group D (H. pylori-negative, CAG-positive), no signifi-
cant differences in detection rates were found between
endoscopy groups. Mean size of the detected cancer was
smaller and the proportion of early cancers was higher
in the standard transoral EGD group, although the dif-
ference was not significant. Furthermore, no significant
differences in location, morphological type or histopatho-
logical type of detected cancers were seen, irrespective of
differences in the endoscope used.

DISCUSSION

Previous studies have reported that the diagnostic accu-
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racy of transnasal EGD is equivalent to that of standard
transoral EGD for the detection of esophagogastric le-
sions, including gastric cancer” ™. However, despite re-
cent advances in endoscopic technologies, small-diameter
endoscopes used for transnasal EGD still show disad-
vantages when compared to standard endoscopes, due to
lower luminous intensity, lower resolution of endoscopic
images, a narrow field of view, low maneuverability and
low biopsy performance, all of which are attributable to
the small diameter of the endoscopem. Yoshida et al™”
found no significant differences in detection rates of eatly
gastric cancer and adenoma between transnasal and stan-
dard transoral EGD, but also noted that gastric cancers
may be overlooked by transnasal EGD when performed
by less-experienced endoscopists. Furthermore, Hayashi
et al™ investigated the detection of eatly gastric cancer <
2 c¢m in diameter using the two different EGDs and indi-
cated that transnasal EGD offers inadequate diagnostic
yield compared with standard transoral EGD. Supporting
those findings, the present results strongly suggest that,
although detection rates of gastric mucosal neoplasia
might not differ significantly between transnasal and stan-
dard transoral EGDs, mean sizes of the detected cancers
were significantly larger with transnasal EGD. In addi-
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tion, percentages of early or diffuse-type cancers, which
require higher resolution for detection, were lower among
cancers detected by transnasal EGD. Of note, the differ-
ence in detection rates of diffuse-type cancer between the
two EGDs was significant. Hayashi ez al™ also reported
that ultra thin endoscopes were less efficient in screening
for lesions located in the upper third of the stomach, due
to the narrower field of view and low luminous inten-
sity. Diffuse-type cancer tends to develop from fundic
gland mucosa located mainly in the gastric body! >
providing a possible explanation for the low diagnostic
performance of transnasal EGD in detecting diffuse-type
cancer. However, the present study found no significant
differences in the locations of detected neoplasias be-
tween the two EGDs. Screening performance of trans-
nasal EGD thus seems to remain suboptimal compared
with standard transoral EGD, at least in the detection of
subtle mucosal changes presented by small-sized cancers
or by diffuse-type cancers with biologically infiltrating
characteristics.

The proliferation and growth of neoplastic cells de-
rived from the stomach mucosa is widely accepted to
be regulated by the acidic environment in the gastric lu-
men. The morphological and biological characteristics of
gastric mucosal neoplasia are under the influence of the
stage of H. pylori-related chronic gastritismm‘ With the
development of gastric atrophy together with intestinal
metaplasia, intra-luminal pH in the stomach becomes less
acidic and mucosal neoplasia with an elevated or protrud-
ing morphological type and intestinal histological type
tends to become more prevalentm'm. Conversely, chronic
active inflaimmation of the stomach, regardless of the
existence of gastric atrophy, directly induces histologi-
cally diffuse-type cancer, which tends to develop in the
non-atrophic stomach and is thus usually morphologi-
cally depressed or ulcerated"™>'"""". The natural history
of H. pylori-related chronic gastritis can be classified into
four stages (Groups A-D), based on the establishment of
H. pylori infection or CAG™?. In the present study, the
screening performance of transnasal EGD according to
each of the four stages of H. pylori-related chronic gas-
tritis was also investigated in comparison with standard
transoral EGD. No gastric cancers were detected among
subjects with an H. pylori-negative healthy stomach (Group
A), while establishment of H. pylori infection (Group B)
was associated with the development of gastric mucosal
neoplasias. The incidence of gastric mucosal neoplasias
increased significantly as the extent of CAG increased
from Group B to Group C. In Group B (subjects with
H. pylori-infected non-atrophic stomach), the detection
rate of gastric mucosal neoplasia was significantly lower
with transnasal EGD than with standard transoral EGD,
representing the detection rate of gastric cancer. Types
of cancers detected in Group B were predominantly
depressed or ulcerated type morphologically and diffuse
type histologically, supporting the reported clinicopatho-
logical characteristics of cancers developing from a non-
atrophic stomach" >, The present results clearly indi-
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cate that the screening performance of transnasal EGD
is low for detecting the above-mentioned types of cancer
developing against a background of the non-atrophic
stomach. Meanwhile, in Groups C and D, comprising
subjects with extensive CAG, no significant differences
in detection rates of gastric mucosal neoplasia were seen
between the two EGDs. As postulated in the multistep
model of stomach carcinogenesis, a major proportion of
cancers develop from the stomach mucosa with extensive
CAG together with intestinal metaplasia in regions with
a high risk for cancer, including Japan"*">'""". Consistent
with this, 83.0% of gastric mucosal neoplasias (82.9% of
cancers) developed in Groups C and D. In these groups,
intestinal-type cancer predominated histopathologically
and 50% of detected neoplasias were morphologically el-
evated or protruding, compatible with clinicopathological
findings of cancer developing from extensive CAG!"™,
Based on the observed detection rates for the two EGDs,
screening performance of transnasal EGD appears com-
parable to that of standard transoral EGD in detecting
this major type of cancer. However, the significantly
smaller size of detected cancers and the significantly
higher percentage of early cancers among cancers de-
tected by standard transoral EGD suggest great room for
improvement in the diagnostic performance of transna-
sal EGD for cancer screening in subjects with extensive
CAG. Meanwhile, the present study has some limitations.
Firstly, in our country gastric cancer screening is being
carried out as a public health service and a non-negligible
number of people underwent the screening by endos-
copy. Thus, the detection rate of gastric mucosal neo-
plasia is to some extent under the influence of the time
intervals between the previous EGD and the EGD per-
formed in the present study. In both groups of the two
EGDs, around 55% of the study subjects underwent the
cancer screening by EGD in the previous year. The pro-
portion of the subjects who underwent EGD within the
last 3 years was 11% and 18% in transnasal and standard
transoral EGD, respectively. As for the remaining sub-
jects, no information about the previous EGD is avail-
able. Secondly, in general the incidence of gastric neopla-
sia is higher in males compared to females. In the present
study, the number of male subjects included in the trans-
nasal EGD group was significantly higher than in the
transoral EGD group. Thus, the screening performance
of transnasal EGD might have been overestimated, al-
though it still remains suboptimal compared with that of
standard transoral EGD. Since tolerability, acceptability
and safety of transnasal EGD with a small-diameter en-
doscope are better than standard transoral EGD, trans-
nasal EGD has been increasingly used for gastric cancer
screeningm’m. However, the present results indicate that
the screening performance of transnasal EGD remains
suboptimal, even in subjects with extensive CAG, which
represents a key route of stomach carcinogenesis in Ja-
pan. Furthermore, in screening for the small proportion
of cancers developing from the H. pylori-infected non-
atrophic stomach, small-diameter endoscopes are clearly
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inadequate compared with standard endoscopes. Evalua-
tion of the accuracy of transnasal EGDs in cancer screen-
ing must await the results of long-term follow-up studies.
However, the present findings offer compelling evidence
that the introduction of small-diameter endoscopes into
cancer screening first requires improvements in the low
image quality of transnasal EGD due to low resolution,
low luminous intensity and narrow angle of view.

Special attention should be paid to the screening of
individuals with H. pylori infection of the non-atrophic
stomach. This group of subjects as a whole is not con-
sidered to be at high risk of cancer, with an annual inci-
dence rate of around 0.1% in Japan[zo’21’33]. However, con-
sidering the rapid growth and high malignant potential of
the diffuse-type cancer that tends to arise in this group,
together with the subtle endoscopic findings present in
the early stage, use of high-performance endoscopy is
strongly recommended. We have recently reported that a
group of subjects with non-atrophic stomach at high risk
for diffuse-type cancer can be identified using serum pep-
sinogen (PG) levels PG [ > 70 ng/mL; PG [ /1T rato
< 3.0)". We believe that cancer screening in such indi-
viduals should be performed cautiously using standard
transoral EGD. In the near future, high-performance,
small-diameter endoscopes will surely be developed and
are likely to contribute greatly to the establishment of
highly efficient cancer screening programs. However,
with the currently available small-diameter endoscopes,
cancer screening should be performed meticulously
based on ample expetience with standard transoral EGD
and also with full knowledge of the limitations and char-
acteristics of small-diameter endoscopes.
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COMMENTS

Background

Transnasal esophagogastroduodenoscopy (EGD) is more acceptable for pa-
tients and has been increasingly applied for gastric cancer screening. Previous
studies showed that the diagnostic accuracy of transnasal EGD was equivalent
to that of standard transoral EGD for the detection of esophagogastric lesions.
However, the screening performance of transnasal EGD for gastric mucosal
neoplasias must be determined carefully because of its lower luminous intensity
and lower quality of endoscopic images.

Research frontiers

In the present study, the diagnostic ability of transnasal and standard transoral
EGD for gastric cancer screening has been evaluated from various points of
view. Especially, the screening performance of both EGDs has been investi-
gated according to the stages of Helicobacter pylori (H. pylori)-related chronic
gastritis.

Innovations and breakthroughs

The results have clearly demonstrated that the diagnostic performance of trans-
nasal EGD remains suboptimal for cancer screening, particularly in subjects
with H. pylori-infected non-atrophic stomach.

Applications

Based on the present results, special attention should be paid to the cancer
screening of the subjects with H. pylori-infected non-atrophic stomach, who are
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at high risk for diffuse-type cancer, and transoral EGD is strongly recommended
for such individuals. The results of the authors’ previous study have already
revealed that such individuals can be identified using serum pepsinogen levels.
Peer review

Nakata et al compared the diagnostic performances of transnasal and standard
transoral EGD in gastric cancer screening of asymptomatic healthy subjects.
A total of 3324 subjects including 1382 screened by transnasal EGD and 1942
screened by standard transoral EGD were enrolled. They concluded that the
diagnostic performance of transnasal endoscopy is suboptimal for cancer
screening, particularly in subjects with H. pylori-related atrophic gastritis. This is
a well-written paper describing an extensive experience in the use of transnasal
endoscopy for gastric cancer screening.
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tific and practical values and determine whether it should be publi-
shed or not. During peer review, editorial board members can also
obtain cutting-edge information in that field at first hand. As leaders
in their field, they have priority to be invited to write articles and
publish commentary articles. We will put peer reviewers’ names
and affiliations along with the article they reviewed in the journal to
acknowledge their contribution; (2) Maximization of the benefits
of authors: Since WJGE is an open-access journal, readers around
the world can immediately download and read, free of charge, high-
quality, peer-reviewed articles from WJ]GE official website, thereby
realizing the goals and significance of the communication between
authors and peers as well as public reading; (3) Maximization of
the benefits of readers: Readers can read or use, free of charge,
high-quality peer-reviewed articles without any limits, and cite
the arguments, viewpoints, concepts, theories, methods, results,
conclusion or facts and data of pertinent literature so as to validate
the innovativeness, scientific and practical values of their own re-
search achievements, thus ensuring that their articles have novel
arguments or viewpoints, solid evidence and correct conclusion;
and (4) Maximization of the benefits of employees: It is an iron law
that a first-class journal is unable to exist without first-class editors,
and only first-class editors can create a first-class academic journal.
We insist on strengthening our team cultivation and construction so
that every employee, in an open, fair and transparent environment,
could contribute their wisdom to edit and publish high-quality
articles, thereby realizing the maximization of the personal benefits
of editorial board members, authors and readers, and yielding the
greatest social and economic benefits.
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INSTRUCTIONS TO_AVTHORS

Aims and scope

The major task of WJGE is to report rapidly the most recent re-
sults in basic and clinical research on gastrointestinal endoscopy
including: gastroscopy, intestinal endoscopy, colonoscopy, capsule
endoscopy, laparoscopy, interventional diagnosis and therapy, as
well as advances in technology. Emphasis is placed on the clini-
cal practice of treating gastrointestinal diseases with or under
endoscopy. Papers on advances and application of endoscopy-asso-
ciated techniques, such as endoscopic ultrasonography, endoscopic
retrograde cholangiopancreatography, endoscopic submucosal
dissection and endoscopic balloon dilation are also welcome.

Columns

The columns in the issues of WJGE will include: (1) Editorial: To
introduce and comment on major advances and developments
in the field; (2) Frontier: To review representative achievements,
comment on the state of current research, and propose directions
for future research; (3) Topic Highlight: This column consists of
three formats, including (A) 10 invited review articles on a hot
topic, (B) a commentary on common issues of this hot topic, and
(C) a commentary on the 10 individual articles; (4) Observation:
To update the development of old and new questions, highlight
unsolved problems, and provide strategies on how to solve the
questions; (5) Guidelines for Basic Research: To provide guidelines
for basic tesearch; (6) Guidelines for Clinical Practice: To provide
guidelines for clinical diagnosis and treatment; (7) Review: To
review systemically progress and unresolved problems in the field,
comment on the state of current research, and make suggestions
for future work; (8) Original Article: To report innovative and
original findings in gastrointestinal endoscopy; (9) Brief Article: To
briefly report the novel and innovative findings in gastrointestinal
endoscopy; (10) Case Report: To report a rare or typical case;
(11) Letters to the Editor: To discuss and make reply to the con-
tributions published in WJGE, or to introduce and comment on
a controversial issue of general interest; (12) Book Reviews: To
introduce and comment on quality monographs of gastrointestinal
endoscopy; and (13) Guidelines: To introduce consensuses and
guidelines reached by international and national academic authorities
worldwide on basic research and clinical practice in gastrointestinal
endoscopy.

Name of journal
World Journal of Gastrointestinal Endoscopy

ISSN
ISSN 1948-5190 (online)

Indexed and Abstracted in
PubMed Central, PubMed, Digital Object Identifer, and Directory
of Open Access Journals.

Published by
Baishideng Publishing Group Co., Limited

SPECIAL STATEMENT

All articles published in this journal represent the viewpoints of the
authors except where indicated otherwise.
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Biostatistical editing

Statisital review is performed after peer review. We invite an expert
in Biomedical Statistics from to evaluate the statistical method used
in the paper, including #test (group or paired comparisons), chi-
squared test, Ridit, probit, logit, regression (linear, curvilinear, or
stepwise), correlation, analysis of variance, analysis of covariance,
ete. The reviewing points include: (1) Statistical methods should be
described when they are used to verify the results; (2) Whether the
statistical techniques are suitable or correct; (3) Only homogeneous
data can be averaged. Standard deviations are preferred to standard
errors. Give the number of observations and subjects (). Losses
in observations, such as drop-outs from the study should be re-
ported; (4) Values such as ED50, LD50, IC50 should have their
95% confidence limits calculated and compared by weighted probit
analysis (Bliss and Finney); and (5) The word ‘significantly’ should
be replaced by its synonyms (if it indicates extent) or the P value (if
it indicates statistical significance).

Conflict-of-interest statement

In the interests of transparency and to help reviewers assess any
potential bias, WJGE requires authors of all papers to declare any
competing commercial, personal, political, intellectual, or religious
interests in relation to the submitted work. Referees are also asked to
indicate any potential conflict they might have reviewing a particular
paper. Before submitting, authors are suggested to read “Uniform
Requitements for Manuscripts Submitted to Biomedical Journals:
Ethical Considerations in the Conduct and Reporting of Research:
Conflicts of Interest” from International Committee of Medical
Journal Editors ICMJE), which is available at: http://wwwicmje.
org/cthical_4conflicts.html.

Sample wording: [Name of individual] has received fees for
serving as a speaker, a consultant and an advisory board member for
[names of organizations], and has received research funding from
[names of organization|. [Name of individual] is an employee of
[name of organization]. [Name of individual] owns stocks and shares
in [name of organization]. [Name of individual] owns patent [patent
identification and brief description].

Statement of informed consent

Manuscripts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee
or it should be stated cleatly in the text that all persons gave their
informed consent prior to their inclusion in the study. Details that
might disclose the identity of the subjects under study should be
omitted. Authors should also draw attention to the Code of Ethics
of the World Medical Association (Declaration of Helsinki, 1964,
as revised in 2004).

Statement of human and animal rights

When reporting the results from experiments, authors should
follow the highest standards and the trial should comform to Good
Clinical Practice (for example, US Food and Drug Administration
Good Clinical Practice in FDA-Regulated Clinical Trials; UK
Medicines Research Council Guidelines for Good Clinical Practice
in Clinical Trials) and/or the Wotld Medical Association Declaration
of Helsinki. Generally, we suggest authors follow the lead
investigator’s national standard. If doubt exists whether the research
was conducted in accordance with the above standards, the authors
must explain the rationale for their approach and demonstrate
that the institutional review body explicitly approved the doubtful
aspects of the study.

Before submitting, authors should make their study approved
by the relevant research ethics committee or institutional review
board. If human participants were involved, manuscripts must be
accompanied by a statement that the experiments were undertaken
with the understanding and appropriate informed consent of each.
Any personal item or information will not be published without
explicit consents from the involved patients. If experimental animals
were used, the materials and methods (experimental procedures)
section must clearly indicate that appropriate measures wete taken to
minimize pain or discomfort, and details of animal care should be
provided.
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SUBMISSION OF MANUSCRIPTS

Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page, Ab
stract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Le-
gends. Neither the editors nor the publisher are responsible for the
opinions expressed by contributors. Manuscripts formally accepted
for publication become the permanent property of Baishideng
Publishing Group Co., Limited, and may not be reproduced by any
means, in whole or in part, without the written permission of both
the authors and the publisher. We reserve the right to copy-edit and
put onto our website accepted manuscripts. Authors should follow
the relevant guidelines for the care and use of laboratory animals
of their institution or national animal welfare committee. For the
sake of transparency in regard to the performance and reporting
of clinical trials, we endorse the policy of the International Com-
mittee of Medical Journal Editors to refuse to publish papers on
clinical trial results if the trial was not recorded in a publicly-acces
sible registry at its outset. The only register now available, to our
knowledge, is http://www. clinicaltrials.gov sponsored by the Uni
ted States National Library of Medicine and we encourage all po-
tential contributors to register with it. However, in the case that
other registers become available you will be duly notified. A letter
of recommendation from each authot’s organization should be
provided with the contributed article to ensure the privacy and
secrecy of research is protected.

Authors should retain one copy of the text, tables, photographs
and illustrations because rejected manuscripts will not be returned
to the author(s) and the editors will not be responsible for loss or
damage to photographs and illustrations sustained during mailing;

Online submissions

Manuscripts should be submitted through the Online Submission
System at: wjge@wignet.com. Authors are highly recommended
to consult the ONLINE INSTRUCTIONS TO AUTHORS
(http:/ /www.wignet.com/1948-5190/¢g_info_20100316080002.
htm) before attempting to submit online. For assistance, authors
encountering problems with the Online Submission System may
send an email describing the problem to http://www.wjgnet.com/
1948-51900ffice/, ot by telephone: +86-10-59080038. If you
submit your manuscript online, do not make a postal contribution.
Repeated online submission for the same manuscript is strictly
prohibited.

MANUSCRIPT PREPARATION

All contributions should be written in English. All articles must be
submitted using word-processing software. All submissions must
be typed in 1.5 line spacing and 12 pt. Book Antiqua with ample
margins. Style should conform to our house format. Required
information for each of the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should

be provided.

Authorship: Authorship credit should be in accordance with the
standard proposed by International Committee of Medical Journal
Editors, based on (1) substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data;
(2) drafting the article or revising it critically for important intel-
lectual content; and (3) final approval of the version to be pub-
lished. Authors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the com-
plete name of institution, city, province and postcode. For exam-
ple, Xu-Chen Zhang, Li-Xin Mei, Department of Pathology,
Chengde Medical College, Chengde 067000, Hebei Province,
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China. One author may be represented from two institutions, for
example, George Sgourakis, Department of General, Visceral, and
Transplantation Surgery, Essen 45122, Germany; George Sgourakis,
2nd Surgical Department, Korgialenio-Benakio Red Cross Hospital,
Athens 15451, Greece

Author contributions: The format of this section should be: Au-
thor contributions: Wang CL and Liang L. contributed equally to
this work; Wang CL, Liang I, Fu JEF, Zou CC, Hong F and Wu XM
designed the research; Wang CL, Zou CC, Hong I and Wu XM
performed the research; Xue JZ and Lu JR contributed new rea-
gents/analytic tools; Wang CL, Liang L and Fu JF analyzed the data;
and Wang CL, Liang I and Fu JF wrote the paper.

Supportive foundations: The complete name and number of
supportive foundations should be provided, e.g., Supported by
National Natural Science Foundation of China, No. 30224801

Correspondence to: Only one corresponding address should
be provided. Author names should be given first, then author
title, affiliation, the complete name of institution, city, postcode,
province, country, and email. All the letters in the email should be
in lower case. A space interval should be inserted between country
name and email address. For example, Montgomery Bissell, MD,
Professor of Medicine, Chief, Liver Center, Gastroenterology
Division, University of California, Box 0538, San Francisco, CA
94143, United States. montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +,
country number, district number and telephone or fax number, e.g,,
Telephone: +86-10-59080039 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review.
Normally, three experts are invited for each article. Decision for
acceptance is made only when at least two experts recommend
an article for publication. Reviewers for accepted manuscripts are
acknowledged in each manuscript, and reviewers of articles which
were not accepted will be acknowledged at the end of each issue.
To ensure the quality of the articles published in W]GE, reviewers
of accepted manuscripts will be announced by publishing the
name, title/position and institution of the reviewer in the footnote
accompanying the printed article. For example, reviewers: Professor
Jing-Yuan Fang, Shanghai Institute of Digestive Disease, Shanghai,
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong
University, Shanghai, China; Professor Xin-Wei Han, Department
of Radiology, The First Affiliated Hospital, Zhengzhou University,
Zhengzhou, Henan Province, China; and Professor Anren Kuang,
Department of Nuclear Medicine, Huaxi Hospital, Sichuan
University, Chengdu, Sichuan Province, China.

Abstract

There are unstructured abstracts (no more than 256 words) and
structured abstracts (no more than 480). The specific requirements
for structured abstracts ate as follows:

An informative, structured abstracts of no more than 480
words should accompany each manuscript. Abstracts for original
contributions should be structured into the following sections. AIM
(no more than 20 words): Only the purpose should be included.
Please write the aim as the form of “To investigate/study/...;
MATERIALS AND METHODS (no more than 140 words);
RESULTS (no more than 294 words): You should present P values
where appropriate and must provide relevant data to illustrate
how they were obtained, e.g. 6.92 * 3.86 »s 3.61 £ 1.67, P < 0.001;
CONCLUSION (no more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus,
which reflect the content of the study.

Text
For articles of these sections, original articles, rapid communica-
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tion and case reports, the main text should be structured into the
following sections: INTRODUCTION, MATERIALS AND
METHODS, RESULTS and DISCUSSION, and should include
appropriate Figures and Tables. Data should be presented in the
main text or in Figures and Tables, but not in both. The main
text format of these sections, editorial, topic highlight, case
report, letters to the editors, can be found at: http://wwwwijgnet.
com/1948-5190/¢g_info_20100316080002.htm.

Illustrations

Figures should be numbered as 1, 2, 3, ez., and mentioned clearly
in the main text. Provide a brief title for each figure on a separate
page. Detailed legends should not be provided under the figures.
This part should be added into the text where the figures are
applicable. Figures should be either Photoshop or Illustrator
files (in tiff, eps, jpeg formats) at high-resolution. Examples can
be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wijgnet.com/1007-9327/13/4891.pdf; http://www.
wjgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is
necessary in line-art image. Scale bars should be used rather than
magnification factors, with the length of the bar defined in the
legend rather than on the bar itself. File names should identify
the figure and panel. Avoid layering type directly over shaded or
textured areas. Please use uniform legends for the same subjects.
For example: Figure 1 Pathological changes in atrophic gastritis
after treatment. A: ..; B: ..; C: ;D Eo L Bl Go et Tt s
our principle to publish high resolution-figures for the printed and
E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, ¢#., and mentioned
clearly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations

Data that are not statistically significant should not be noted. *P <
0.05, P < 0.01 should be noted (P > 0.05 should not be noted). If
there are other series of P values, ‘P < 0.05 and “P < 0.01 are used.
A third series of P values can be expressed as ‘P < 0.05 and P < 0.01.
Other notes in tables or under illustrations should be expressed as
'E, °E, °F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration, each
curve should be labeled with @, o, m, O, A, /\, ez, in a certain
sequence.

Acknowledgments

Brief acknowledgments of persons who have made genuine
contributions to the manuscript and who endorse the data and
conclusions should be included. Authors are responsible for ob-
taining written permission to use any copyrighted text and/or
illustrations.

REFERENCES

Coding system
The author should number the references in Arabic numerals accor-
ding to the citation order in the text. Put reference numbers in
square brackets in superscript at the end of citation content or after
the cited author’s name. For citation content which is part of the
narration, the coding number and square brackets should be typeset
normally. For example, “Crohn’s disease (CD) is associated with
increased intestinal permeability!”, Tf references are cited directly
in the text, they should be put together within the text, for example,
“From references'”>*" we know that...”

When the authors write the references, please ensure that
the order in text is the same as in the references section, and also
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ensure the spelling accuracy of the first author’s name. Do not list
the same citation twice.

PMID and DOI

Pleased provide PubMed citation numbers to the reference list,
e.g. PMID and DOI, which can be found at http://www.ncbi.
nlm.nih.gov/sites/entrez?db=pubmed and http://www.ctrosstef.
org/SimpleTextQuery/, respectively. The numbers will be used in
E-version of this journal.

Style for journal references

Authors: the name of the first author should be typed in bold-
faced letters. The family name of all authors should be typed with
the initial letter capitalized, followed by their abbreviated first
and middle initials. (For example, Lian-Sheng Ma is abbreviated
as Ma LS, Bo-Rong Pan as Pan BR). The title of the cited article
and italicized journal title (journal title should be in its abbreviated
form as shown in PubMed), publication date, volume number (in
black), start page, and end page [PMID: 11819634 DOI: 10.3748/
wjg.13.5396].

Style for book references

Authors: the name of the first author should be typed in bold-faced
letters. The surname of all authors should be typed with the initial
letter capitalized, followed by their abbreviated middle and first
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR) Book title. Publication number. Publication
place: Publication press, Year: start page and end page.

Format

Journals

English jonrnal article (list all anthors and include the PMID where
applicable)

1 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J,
Kubale R, Feuerbach S, Jung F. Evaluation of quantitative
contrast harmonic imaging to assess malignancy of liver
tumors: A prospective controlled two-center study. World |
Gastroenterol 2007; 13: 6356-6364 [PMID: 18081224 DOI:
10.3748 /wjg.13.6350]

Chinese jonrnal article (list all authors and include the PMID where
applicable)

2 Lin GZ, Wang X7, Wang P, Lin J, Yang FD. Immunologic
effect of Jianpi Yishen decoction in treatment of Pixu-diar-
rhoea. Shijie Huaren Xiaohua Zazhi 1999; T: 285-287

In press

3 Tian D, Araki H, Stahl E, Bergelson |, Kreitman M. Signature
of balancing selection in Arabidopsis. Proc Natl Acad Sci USA
2006; In press

Organization as anthor

4 Diabetes Prevention Program Research Group. Hyperten
sion, insulin, and proinsulin in participants with impaired
glucose tolerance. Hypertension 2002; 40: 679-686 [PMID:
12411462 PMCID:2516377 DOI:10.1161/01.
HYP.0000035706.28494.09]

Both personal anthors and an organization as anthor

5  Vallancien G, Emberton M, Harving N, van Moorselaar RJ;
Alf-One Study Group. Sexual dysfunction in 1, 274 European
men suffering from lower urinary tract symptoms. | Uro/
2003; 169: 2257-2261 [PMID: 12771764 DOI:10.1097/01.
ju.0000067940.76090.73]

No anthor given

6 21st century heart solution may have a sting in the tail. BMJ
2002; 325: 184 [PMID: 12142303 DOI:10.1136/
bm;.325.7357.184]

Volume with supplement

7 Geraud G, Spierings EL, Keywood C. Tolerability and safety
of frovatriptan with short- and long-term use for treatment
of migraine and in comparison with sumatriptan. Headache
2002; 42 Suppl 2: $93-99 [PMID: 12028325 DOI:10.1046/
j.1526-4610.42.52.7 X]
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Lssue with no volume

8  Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
section analysis in revision total joint arthroplasty. Clin Orthop
Relat Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.109
7/00003086-200208000-00026]

No volume or issue

9 Outreach: Bringing HIV-positive individuals into care. HRSA
Careaction 2002; 1-6 [PMID: 12154804]

Books

Personal anthor(s)

10  Sherlock S, Dooley J. Discases of the liver and billiary system.
9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296

Chapter in a book (list all anthors)

11 Lam SK. Academic investigatot’s perspectives of medical
treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer dis-
ease: investigation and basis for therapy. New York: Marcel
Dekker, 1991: 431-450

Author(s) and editor(s)

12 Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd
ed. Wieczorek RR, editor. White Plains (NY): March of Dimes
Education Services, 2001: 20-34

Conference proceedings

13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V.
Proceedings of the 5th Germ cell tumours Conference; 2001
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper

14 Christensen S, Oppacher F. An analysis of Koza's comput-
ational effort statistic for genetic programming, In: Foster JA,
Lutton E, Miller |, Ryan C, Tettamanzi AG, editors. Genetic
programming, EuroGP 2002: Proceedings of the 5th Euro-
pean Conference on Genetic Programming; 2002 Apr 3-5;
Kinsdale, Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)

15 Morse SS. Factors in the emergence of infectious diseases.
Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05;
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

Patent (list all authors)

16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee.
Flexible endoscopic grasping and cutting device and pos-
itioning tool assembly. United States patent US 20020103498.
2002 Aug 1

Statistical data
Write as mean * SD or mean *+ SE.

Statistical expression
Express 7 test as 7 (in italics), I test as I (in italics), chi square
test as x” (in Greek), related coefficient as 7 (in italics), degree of
freedom as v (in Greek), sample number as # (in italics), and pro-
bability as P (in italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pre-
ssure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96
h, blood glucose concentration, ¢ (glucose) 6.4 £ 2.1 mmol/L;
blood CEA mass concentration, p (CEA) = 8.6 24.5 pg/L; CO,
volume fraction, 50 mL/L CO,, not 5% CO,; likewise for 40 g/L
formaldehyde, not 10% formalin; and mass fraction, 8 ng/g, ez.
Arabic numerals such as 23, 243, 641 should be read 23243 641.
The format for how to accurately write common units and qu-
antums can be found at: http:/ /www.wignet.com/wjg/help/15.doc.

Abbreviations

Standard abbreviations should be defined in the abstract and on first
mention in the text. In general, terms should not be abbreviated
unless they are used repeatedly and the abbreviation is helpful to
the reader. Permissible abbreviations are listed in Units, Symbols
and Abbreviations: A Guide for Biological and Medical Editors and
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Authors (Ed. Baron DN, 1988) published by The Royal Society of
Medicine, London. Certain commonly used abbreviations, such as
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSE, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.

Italics

Quantities: # time or temperature, ¢ concentration, .4 area, /length,
m mass, 1 volume.

Genotypes: gyrA, arg 1, ¢ mye, ¢ fos, ete.

Restriction enzymes: EcoRI, Hindl, BanHI1, Kbo 1, Kpn 1, ete.
Biology: H. pylori, E coli, ete.

Examples for paper writing
Editorial: http://www.wjgnet.com/1948-5190/¢_info_20100316
080004.htm

Frontier: http://www.wjgnet.com/1948-5190/g_info_201003
13155344.htm

Topic highlight: http:/ /wwwwjgnet.com/1948-5190/¢g_info_2010
0316080006.htm

Obsetvation: http://www.wijgnet.com/1948-5190/¢g_info_20100
107124105.htm

Guidelines for basic research: http:/ /wwwwijgnet.com/1948-5190/
g info_20100313155908.htm

Guidelines for clinical practice: http://www.wjgnet.com/19
48-5190/g_info_20100313160015.htm

Review: http://www.wjgnet.com/1948-5190/g_info_20100
107124313.htm

Original articles: http://wwwwignet.com/1948-5190/¢g_info_20
100107133454.htm

Brief articles: http://wwwwijgnet.com/1948-5190/g_info_201003
13160645.htm

Case report: http://www.wjgnet.com/1948-5190/g_info_20100
107133659.htm

Lettets to the editor: http://wwwwjgnet.com/1948-5190/g_info_
20100107133856.htm

Book reviews: http://wwwwignet.com/1948-5190/¢_info_201003
13161146.htm

Guidelines: http://www.wijgnet.com/1948-5190/¢_info_20100
313161315.htm

SUBMISSION OF THE REVISED
MANUSCRIPTS AFTER ACCEPTED

Please revise your article according to the revision policies of
WJ]GE. The revised version including manuscript and high-
resolution image figures (if any) should be copied on a floppy or
compact disk. The author should send the revised manuscript,
along with printed high-resolution color or black and white photos,
copyright transfer letter, and responses to the reviewers by courier

(such as EMS/DHL).
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Editorial Office

World Journal of Gastrointestinal Endoscopy
Editorial Department: Room 903, Building D,
Ocean International Center,

No. 62 Dongsihuan Zhonglu,

Chaoyang District, Beijing 100025, China
E-mail: wige@wjgnet.com

http:/ /www.wjgnet.com

Telephone: +86-10-8538-1892

Fax: +86-10-8538-1893

Language evaluation

The language of a manuscript will be graded before it is sent for
revision. (1) Grade A: priority publishing; (2) Grade B: minor
language polishing; (3) Grade C: a great deal of language polishing
needed; and (4) Grade D: rejected. Revised articles should reach
Grade A or B.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/1948-5190/¢_info_20100107134847. htm.

Responses to reviewers

Please revise your article according to the comments/sugges-
tions provided by the reviewers. The format for responses to
the reviewers’ comments can be found at: http://www.wijgnet.
com/1948-5190/¢_info_20100107134601.htm.

Proof of financial support
For paper supported by a foundation, authors should provide a
copy of the document and serial number of the foundation.

Links to documents related to the manuscript

WJGE will be initiating a platform to promote dynamic interactions
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