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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
Ssize 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

August 16, 2011 | Volume 3 | Issue 8 |
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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-

(49

;guamﬁ.,g@ WJGE | www.wjgnet.com

168

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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