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Abstract

Background Pretreatment biopsy may not correctly diagnose mixed-type early gastric cancers. Despite reports on the useful-
ness of magnifying endoscopy with narrow-band imaging in diagnosing early gastric cancers, no reports exist on differences
in magnifying endoscopy with narrow-band imaging findings between differentiated-type-predominant mixed-type and
undifferentiated-type-predominant mixed-type early gastric cancers.

Aim This study aimed to clarify differences in magnifying endoscopy with narrow-band imaging findings and investigate
the additive effect of combining magnifying endoscopy with narrow-band imaging and biopsy findings for pretreatment
histological-type diagnosis.

Methods Patients undergoing endoscopic submucosal dissection as initial treatment between April 2005 and March 2017
participated in this retrospective study. There were 156 differentiated-type-predominant mixed-type and 36 undifferentiated-
type-predominant mixed-type lesions. We extracted the most significant magnifying endoscopy with narrow-band imaging
findings of differentiated-type-predominant mixed-type and undifferentiated-type-predominant mixed-type lesions using
multivariate analysis and compared the accuracy, sensitivity, and specificity between pretreatment biopsy alone and a com-
bination of biopsy and magnifying endoscopy with narrow-band imaging findings.

Results Significant magnifying endoscopy with narrow-band imaging findings was fine network pattern in differentiated-
type-predominant and corkscrew pattern in undifferentiated-type-predominant mixed-type lesions. Accuracy, sensitivity, and
specificity were significantly higher with combined biopsy and magnifying endoscopy with narrow-band imaging findings
than with pretreatment biopsy alone.

Conclusions The study results demonstrated the additive effect of magnifying endoscopy with narrow-band imaging with
biopsy for diagnosing mixed-type early gastric cancers. This study may be beneficial in routine practice because it indicates
a possibility of reducing additional surgery after endoscopic submucosal resection because of incorrect diagnosis of histo-
logical type.
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Introduction Cancer Treatment Guidelines JGCTG) [5] and depends on
the histological type of gastric cancer [6, 7]. For differen-
tiated-type (DT) EGCs, indication for ESD is intramucosal

carcinoma with or without an ulcer and the tumor meas-

Since the development of endoscopic submucosal dissec-
tion (ESD) for early gastric cancer (EGC) [1-4], lesions that

previously required surgical treatment have become amena-
ble through less invasive endoscopic resection procedures.
The indication for ESD is stipulated in the Japanese Gastric
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uring <30 mm in diameter [5]. For undifferentiated-type
(UDT) EGCs, intramucosal carcinoma without an ulcer and
the tumor measuring <20 mm is the only indication for ESD
[5].

Mixed-type (MT) gastric cancer demonstrates the com-
ponents of DT and UDT. According to the JGCTG, DT-pre-
dominant mixed-type (D-MT) cancers should be considered
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as DT cancers, whereas UDT-predominant mixed-type (UD-
MT) cancers should be considered as UDT cancers [5].

Generally, the histological type is diagnosed by pretreat-
ment biopsy [5, 8, 9]. Gastric cancer with only the DT or
UDT component can be correctly diagnosed to be of the
same histological type with pretreatment biopsy or posttreat-
ment histological analysis. However, pretreatment biopsy
may be unable to diagnose the predominant MT histology
because both DT and UDT components are present in MT.
For example, in UD-MT cancer, if the pretreatment biopsy
specimen is obtained from a patient with DT, the histologi-
cal type may be diagnosed as DT. Thus, indication for ESD
should be determined for UDT in this case; however, indica-
tion for ESD might be determined for DT as well. Therefore,
if UDT cancer is diagnosed as DT by pretreatment biopsy,
chances of additional surgery after ESD because of incorrect
diagnosis of histological type might increase.

The findings of magnifying endoscopy with narrow-band
imaging (ME-NBI) are useful in diagnosing gastric cancer
[10-12] and exhibit characteristics of DT and UDT [13-18].
Thus, diagnosis with ME-NBI is suggested for MT gastric
cancers; however, there are no reports available for MT. Fur-
thermore, when characteristics of DT and UDT findings are
observed, it is necessary to distinguish D-MT from UD-MT.
To the best of our knowledge, there are no studies evaluat-
ing the difference between ME-NBI findings of D-MT and
UD-MT EGCs.

Thus, this study aimed to clarify the difference between
ME-NBI findings of D-MT and UD-MT EGCs. The study
also aimed to clarify the additive effect of combining ME-
NBI with biopsy in diagnosing pretreatment histological
type in MT-EGCs.

Methods
Patients

This was a single-center retrospective study. Patients were
diagnosed with either D-MT or UD-MT and underwent ESD
as initial treatment at our institution between April 2005
and March 2017. All patient information was extracted from
electronic records. All patients undergoing treatment for
EGCs were provided a detailed explanation of the advan-
tages and disadvantages of ESD.

Criteria

Inclusion criteria were as follows: (1) The pretreatment
biopsy specimen was obtained from the center of the lesion
(retrospectively, we can confirm biopsy location on imag-
ing) and evaluated by pathologists in our hospital (to ensure
uniformity of pathological diagnosis); (2) ME-NBI of the
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whole lesion was performed under high magnification, and
the endoscopic image was available to be viewed later;
and (3) the case was determined as MT on posttreatment
histological-type diagnosis. The exclusion criteria were
as follows: (1) Endoscopic images could not be evaluated
because of poor image quality (owing to bleeding, halation,
defocus, blur, or mucus); (2) ME-NBI was performed under
high magnification in only part of the lesion; (3) biopsy was
performed at another hospital, and multiple biopsies were
performed on the lesion (because only one biopsy is usually
performed at our hospital in principle); and (4) no cancer
was detected in the biopsy specimen.

Diagnosis and Comparison

After obtaining biopsy results, the predominant histological
type was considered the pretreatment histological type. In
the posttreatment pathological diagnosis, we classified MT
as either D-MT or UD-MT. Age, sex, pretreatment factors
(e.g., location, macroscopic type, main histological type
by pretreatment biopsy, and ME-NBI findings), and post-
treatment factors (e.g., tumor diameter, depth of invasion,
presence of ulcerative findings, presence of lymphovascular
invasion, number of RO resections, number of curative resec-
tions, and number of additional surgeries after ESD because
of incorrect diagnosis of histological type by biopsy) were
recorded, and ME-NBI findings between the D-MT and
UD-MT groups were compared. After extracting the most
significant findings of D-MT and UD-MT by multivariate
analysis, we clarified the breakdown of ME-NBI findings by
pretreatment biopsy for posttreatment histological UD-MT
and D-MT.

If both differentiated and undifferentiated findings are
recognized, we cannot distinguish D-MT and UD-MT.
Therefore, we defined the combined biopsy and ME-NBI
group as follows: If the result of pretreatment biopsy was
DT and there are no significant ME-NBI findings of D-MT,
but there are significant ME-NBI findings of UD-MT, we
diagnosed UD-MT as the pretreatment histological type. If
the result of pretreatment biopsy was UDT and there are
no significant ME-NBI findings of UD-MT, but there are
significant ME-NBI findings of D-MT, we diagnosed D-MT
as the pretreatment histological type. If the result of pretreat-
ment biopsy was DT and there are only significant ME-NBI
findings of D-MT or no significant ME-NBI findings, we
diagnosed D-MT as the pretreatment histological type. If the
result of pretreatment biopsy was UDT and there are only
significant ME-NBI findings of UD-MT or no significant
ME-NBI findings, we diagnosed UD-MT as the pretreatment
histological type.

Based on this, we clarified the breakdown of posttreat-
ment histology in the group who underwent pretreatment
biopsy alone and the group with combined biopsy and
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ME-NBI findings. Next, we compared the sensitivity, speci-
ficity, and accuracy of pretreatment biopsy and the combina-
tion of pretreatment biopsy and ME-NBI.

This was done to clarify the additive effect of ME-NBI
with biopsy for the diagnosis of pretreatment histological
type in MT-EGCs.

Evaluation by ME-NBI

To evaluate ME-NBI findings, two specialists at the Japa-
nese Gastrointestinal Endoscopy Society studied the findings
from electronic medical records. They understood that the
cases were diagnosed as having MT but were blinded to
the histological-type (D-MT or UD-MT). We adopted the
findings with consensus; if there was discrepancy between
their opinions, they discussed the findings and reached a
consensus. DT was defined by the fine network pattern and
loop pattern, and UDT was defined by extended intervening
parts, wavy microvessels, and the corkscrew pattern [13—17]
(Fig. 1). The fine network pattern was defined as having
a network like a mesh [13]. The loop pattern was defined
as having loop-like microvessels not connected but having
tubule-like or villus-like mucosal structures along them [13,
15]. The extended intervening part was defined as spaces

A ME-NBI findings of differentiated typ

Loop pattern

Extended intervening parts

B ME-NBI findings of difrentiated ype

Wavy microvessels

between crypts being wider in cancerous mucosa compared
to the surrounding noncancerous mucosa [17, 18]. Wavy
microvessels were defined as vessels that draw curves or
spirals without being connected [16]. The corkscrew pattern
was defined as an isolated and disordered quality.'*

Evaluation Criteria
We defined the evaluation criteria as follows:

Accuracy = (cases of correctly diagnosed posttreatment
DT by pretreatment diagnosis + cases of correctly diag-
nosed posttreatment UDT by pretreatment diagnosis)/
total cases.

Sensitivity = cases of correctly diagnosed posttreatment
DT by pretreatment diagnosis/all cases of posttreatment
DT.

Specificity = cases of correctly diagnosed posttreatment
UDT by pretreatment diagnosis/all cases of posttreatment
UDT.

Positive predictive value of DT =cases of correctly diag-
nosed posttreatment DT by pretreatment diagnosis/all
cases of diagnosed pretreatment histology of DT.

Fine network patte

Corkscrew pattern

Fig.1 ME-NBI findings. a Differentiated-type findings defined by the fine network pattern or loop pattern. b Undifferentiated-type findings
defined by extended intervening parts, wavy microvessels, or corkscrew pattern. ME-NBI magnifying endoscopy with narrow-band imaging
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Negative predictive value of DT = cases of correctly diag-
nosed posttreatment UDT by pretreatment diagnosis/all
cases of diagnosed pretreatment histology of UDT.

Treatment After Diagnosis

All patients with EGCs treated by ESD underwent preop-
erative conventional endoscopy, dye-spraying endoscopy,
and ME-NBI for determining tumor extent and depth. For
ME-NBI, we first determined the demarcation between can-
cerous and noncancerous portions using low-magnification
ME-NBI and observed all parts of the lesion under high
magnification.

For each resected specimen of ESD, sections were pre-
pared at 2.0-mm intervals for pathological evaluation. All
pathological examinations were performed by two or more
pathologists specialized in gastrointestinal pathology and
were recorded as pathological reports of ESD in the electri-
cal medical record. In this study, N.Y. (pathologist) con-
firmed that the actual pathological specimens and patho-
logical reports were consistent in all cases. As a result, the
pathological results indicate a consensus between two or
more pathologists with regard to the diagnosis. End points
were maximum tumor diameter, maximum invasion depth,
histological type, ulcer, lymphovascular invasion, hori-
zontal margin, and vertical margin. DT lesions measur-
ing <30 mm with invasion into the superficial layer of the
submucosa (SM <500 pm) or with an ulcer, including a scar
and intramucosal carcinomas measuring > 30 mm with no
ulcers or scars, were regarded as curative criteria for ESD,
and ESD was performed according to the JGCTG.> UDT
lesions measuring <20 mm with no ulcer or scar were
regarded as curative criteria for ESD, and ESD was per-
formed accordingly. The pathologists evaluated the resected
specimen and measured the length of the component (DT or
UDT). Accordingly, D-MT was defined as a case in which
the DT component exceeded 50% of the lesion. Similarly,
UD-MT was defined as a case in which the UDT component
exceeded 50% of the lesion.

Differences among well-differentiated, moderately differ-
entiated, and papillary types in DT components and those
between signet ring cell carcinoma and poorly differentiated
adenocarcinoma in UDT components were not considered
different.

We used an electronic endoscopy system (EVIS LUCERA
system and EVIS LUCERA ELITE system; Olympus Medi-
cal Systems, Tokyo, Japan) and standard endoscopy (GIF-
H240Z, GIF-H260Z, and GIF-H290Z; Olympus Medical
Systems) along with a soft hood (MAJ-1990 and MAJ-1989;
Olympus Medical Systems) on the tip of the endoscope
to enable mucosal fixation at a distance of approximately
2 mm, so that high magnification of ME-NBI could be eas-
ily obtained.
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Statistical Analyses

Fisher’s exact probability test was used for two-group
comparisons. On comparing ME-NBI findings between
the posttreatment histological D-MT and UD-MT groups,
items showing significant differences on univariate analy-
sis were subjected to multivariate analysis, where the odds
ratios (OR) and 95% confidence intervals (CI) were calcu-
lated. Sensitivity, specificity, and accuracy were compared
between pretreatment biopsy and the combined pretreatment
biopsy and ME-NBI group using McNemar’s test. Statistical
significance was set at P <0.05 for univariate and multi-
variate analyses. JMP software version 13.2 (SAS® Institute,
Cary, NC, USA) was used for statistical processing.

Results

Among 3491 patients who underwent ESD as initial treat-
ment at our hospital between April 2005 and March 2017,
2804 patients had pure DT, 324 patients had pure UDT, 297
patients with 298 lesions had D-MT, and 66 patients with
68 lesions had UD-MT EGC. On the basis of the exclusion
criteria (biopsy performed at another hospital: 141 patients
[including 20 patients who underwent multiple biopsies
and 17 patients who underwent ME-NBI of only part of
the lesion], poor image quality or ME-NBI performed in
only part of the lesion: 32 patients, no cancer detected in
the biopsy specimen: O patients), 142 D-MT patients with
142 lesions and 31 UD-MT patients with 32 lesions were
excluded. Finally, 155 D-MT patients with 156 lesions and
35 UD-MT patients with 36 lesions were included.

Table 1 shows the background of the patients in the post-
treatment histological D-MT and UD-MT groups. In the
D-MT group, 87.8% of the main histological-type (DT)
lesions were identified by pretreatment biopsy. The detec-
tion rate of DT findings by ME-NBI was 100% and that
of UDT findings was 53.8%. In the UD-MT group, 33.3%
of the main histological-type (UDT) lesions were identified
by pretreatment biopsy. The detection rate of UDT findings
by ME-NBI was 91.7%, whereas that of DT findings was
72.2%. The proportion of additional surgeries after ESD
owing to incorrect diagnosis of histological type by biopsy
was 0% in D-MT and 25.0% in UD-MT groups.

Table 2 shows the ME-NBI findings (fine network pat-
tern, loop pattern, extended intervening part, wavy micro
vessels, and corkscrew pattern) of the posttreatment histo-
logical D-MT and UD-MT groups. According to multivari-
ate analysis, significant differences were present between the
D-MT and UD-MT groups; this included the fine network
pattern and corkscrew pattern. In D-MT, the significant ME-
NBI finding was the fine network pattern. In UD-MT, the
significant ME-NBI finding was corkscrew pattern.
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Table 1 Background of patients
in the posttreatment histological

Parameter

D-MT (n=156) U-MT (n=36)

D-MT and UD-MT groups Age (years)

68.5 (63-76.8) 68.5 (55.3-75.3)

Male 114 (73.1) 20 (55.6)
Pretreatment factors
Location
Gastric tube 1(0.6) 0
Remnant stomach 5@.2) 0
Upper third 31 (19.9) 6(16.7)
Middle third 64 (41.0) 21 (58.3)
Lower third 55 (35.3) 9 (25.0)
Macroscopic type
Elevated 5@3.2) 2(5.6)
Flat 1 (0.6) 0
Depressed 133 (85.3) 31 (86.1)
Complex type 17 (10.9) 3(8.3)
Main histological-type diagnosis by pretreatment biopsy
DT 137 (87.8) 24 (66.7)
UDT 19 (12.2) 12 (33.3)
Findings of ME-NBI
DT 156 (100) 29 (80.6)
UDT 84 (53.8) 33 (91.7)
DT and UDT 84 (53.8) 26 (72.2)
Posttreatment factors
Tumor diameter (mm) 20 (14-30) 20 (16-27)
Depth
Mucosal invasion 109 (69.9) 25 (69.4)
Submucosal invasion 47 (30.1) 11 (30.6)
Presence of ulcerative findings 29 (18.6) 8(22.2)
Presence of lymphovascular invasion 26 (16.7) 4(11.1)
Number of RO resections 144 (92.3) 33 (91.7)
Number of curative resections 92 (59.0) 13 (36.1)
Number of additional surgeries after ESD owing to incorrect 0 9(25.0)

diagnosis of histological type by biopsy

Data are presented as number (%), except for age and tumor diameter, which are presented as median

(interquartile range)

ME-NBI magnifying endoscopy with narrow-band imaging, ESD endoscopic submucosal dissection, D-MT
differentiated-type-predominant mixed type, UD-MT undifferentiated-type-predominant mixed type, DT
differentiated type, UDT undifferentiated type

Based on Table 2, Table 3 shows the breakdown of ME-
NBI findings (fine network and corkscrew patterns) by pre-
treatment biopsy for posttreatment histological UD-MT and
D-MT lesions.

Only corkscrew pattern, both fine network pattern and
corkscrew pattern, only fine network pattern, and no find-
ings were found.

Based on Table 3, we believed that combining biopsy
and ME-NBI findings resulted in high accuracy. There-
fore, Fig. 2 shows the algorithm for pretreatment diag-
nosis by combining biopsy and ME-NBI findings in the
group with both DT and UDT findings and the group

without those findings. In the group without ME-NBI
findings, pretreatment biopsy findings become the
pretreatment diagnosis of histological type. Based on
Table 3 and Fig. 2, we show the breakdown of posttreat-
ment histology by pretreatment biopsy and by combining
biopsy and ME-NBI findings (Table 4). Using the data
of Table 4, we compared the accuracy, sensitivity, and
specificity of pretreatment biopsy alone and combined
biopsy and ME-NBI findings (Table 5). The accuracy,
sensitivity, and specificity were significantly higher with
combined biopsy and ME-NBI findings than when using
pretreatment biopsy alone.
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Table 2 Comparison of ME-NBI findings between the posttreatment histological D-MT and UD-MT groups

D-MT (n=156) UD-MT (n=36) Univariate analysis Multivariate analysis

OR, 95% CI Pvalue OR,95% CI P value
Differentiated-type findings
Fine network pattern 125 (80.1) 7(19.4) UD-MT: 1 <0.0001 UD-MT: 1 <0.0001
D-MT: 16.70, 6.70-41.68 D-MT: 39.84, 8.46-187.5
Loop pattern 116 (74.4) 24 (66.7) UD-MT: 1 0.4058
D-MT: 1.45, 0.66-3.17
Undifferentiated-type findings
Extended intervening part 15 (9.6) 7(19.4) D-MT: 1 0.1412
UD-MT: 2.27, 0.85-6.06
Wavy microvessels 67 (43.0) 18 (50.0) D-MT: 1 0.4620
UD-MT: 1.33, 0.64-2.75
Corkscrew pattern 16 (10.3) 27 (75.0) D-MT: 1 <0.0001 D-MT: 1 <0.0001
UD-MT: 26.25, 10.52- UD-MT: 60.80, 13.13-
65.52 281.62

Data are presented as number (%)

ME-NBI magnifying endoscopy with narrow-band imaging, D-MT differentiated-type-predominant mixed type, UD-MT undifferentiated-type-
predominant mixed type, 95% CI 95% confidence interval, OR odds ratio

Table 3 Breakdown of

. Posttreatment histo- ~ Main histological type by ME-NBI findings Number
ME-NBI findings (fine network logical type pretreatment biopsy of lesions
and corkscrew patterns)
by pretreatment biopsy for UD-MT (n=36) UDT (n=12) Only corkscrew pattern 7
%(;;Eﬁ%tgfél tl)h-llf/}(i)‘logmal Fine network and corkscrew pattern 1
Only fine network 0
No findings 4
DT (n=24) Only corkscrew pattern 15
Fine network and corkscrew pattern
Only fine network
No findings 3
D-MT (n=156) DT (n=137) Only fine network 98
Fine network and corkscrew pattern 13
Only corkscrew pattern 0
No findings 26
UDT (n=19) Only fine network 11
Fine network and corkscrew pattern 3
Only corkscrew pattern
No findings 5

ME-NBI magnifying endoscopy with narrow-band imaging, D-MT differentiated-type-predominant mixed
type, UD-MT undifferentiated-type-predominant mixed type, DT differentiated type, UDT undifferentiated
type, UDT findings extended intervening part and corkscrew pattern

ME-NBI findings in cases of D-MT and UD-MT and dis-
cuss the additive effect of combining ME-NBI and biopsy

Discussion

In this study, we investigated the difference between ME-
NBI findings of D-MT and UD-MT and the additive effect
of combining ME-NBI and biopsy findings for diagnosing
pretreatment histological type in MT-EGC patients. To
the best of our knowledge, this study is the first to report
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findings in cases of MT-EGC.

In previous reports, the main histological-type detection
rate according to preoperative biopsy was approximately
90% for DT (combined with the pure differentiated-type and
D-MT) and approximately 80% for UDT (pure undifferenti-
ated-type and UD-MT) [19, 20]. Moreover, Komatsu et al.
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Differentiated

Pretreatment biopsy type

Undifferentiated
type

Findings of Fine network | | Fine network| | Fine network Fine network | | Fine network| | Fine network
ME-NBI i : = + = -
Corkscrew Corkscrew Corkscrew Corkscrew Corkscrew Corkscrew
+/- - + +/- - +
Pretreatment [ D-MT ’ [ UD-MT ’ [ D-MT ] ‘ UD-MT ]
histological diagnosis

Fig.2 Algorithm for pretreatment histological diagnosis by combin-
ing biopsy and ME-NBI findings and the number of cases in each
category. D-MT differentiated-type-predominant mixed type, UD-MT

Table 4 Breakdown of posttreatment histology by pretreatment
biopsy and combining biopsy and magnifying endoscopy with nar-
row-band imaging findings

undifferentiated-type-predominant mixed type, ME-NBI magnifying
endoscopy with narrow-band imaging

Table 5 Comparison of sensitivity, specificity, and accuracy between
pretreatment biopsy and combination of biopsy and magnifying
endoscopy with narrow-band imaging findings

Posttreatment Posttreatment Total Pretreatment biopsy Biopsy and ME- P value
D-MT UD-MT NBI findings
Pretreatment biopsy Accuracy 149/192 (77.6) 177/192 (92.2) <0.0001
alone Sensitivity 137/156 (87.8) 151/156 (96.8) 0.0002
DT 137 24 161 Specificity 12/36 (33.3) 26/36 (72.2) 0.0002
UDT 19 12 31 PPV of DT  137/161 (85.1) 147/157 (93.6)
Total 156 36 192 NPV of DT 12/31 (38.7) 26/35 (74.3)
Combination of biopsy and ME-NBI findings
DT 151 10 161 Data are presented as number (%)
UDT 5 26 31 PPV positive predictive value, NPV negative predictive value, ME-
Total 156 36 192 NBI magnifying endoscopy with narrow-band imaging, DT differenti-

ME-NBI magnifying endoscopy with narrow-band imaging, D-MT
differentiated-type-predominant mixed type, UD-MT undifferen-
tiated-type-predominant mixed type, DT differentiated type, UDT
undifferentiated type

[21] reported that 41/44 (93.2%) specimens with histologic-
type discrepancy between pretreatment biopsy and surgically
resected specimens were derived from MT gastric cancers.
In this study, the histologic-type discrepancy between pre-
treatment biopsy and ESD specimens in MT was also pre-
sent. Therefore, it was suggested that histological diagnosis
based on pretreatment biopsy alone may be limited in MT.

Based on the above-mentioned data, we compared
ME-NBI findings between D-MT and UD-MT groups. In
the comparison, when both DT and UDT findings were

ated type

observed, it suggested that the presence of the fine network
pattern increased the possibility of D-MT and the presence
of the corkscrew pattern increased the possibility of UD-MT.
The following can be considered as the reason for this find-
ing. Although the fine network pattern and corkscrew pat-
tern are not similar, the loop pattern and wavy microvessels
are similar, and it is difficult to distinguish them when they
are simultaneously recognized. Because it was reported that
the extended intervening part is also recognized in the pres-
ence of invading inflammatory cells [18], it is considered
that there was no significant difference between D-MT and
UD-MT.

However, if the above is considered, there were cases in
which both DT (fine network pattern) and UDT (corkscrew
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pattern) findings were found or none of them was found. It
was concluded that it is difficult to diagnose MT with ME-
NBI alone. Therefore, we believe that combining biopsy and
ME-NBI findings, as shown in Fig. 2, could be helpful for
diagnosing MT and increasing accuracy.

Accuracy, sensitivity, and specificity were significantly
higher when combining biopsy and ME-NBI findings than
when using pretreatment biopsy alone. In other words, when
combining biopsy and ME-NBI findings, both D-MT and
UD-MT can be correctly diagnosed before treatment, and
the accuracy is considered to be increased. Biopsy alone
has limitations in local diagnosis and ME-NBI is considered
to make a wider range of diagnoses; by combining biopsy
and ME-NBI findings or diagnosis, accuracy was improved
compared to that with pretreatment biopsy alone. Moreover,
the proportion of additional surgeries after ESD owing to
incorrect diagnosis of histological type by only biopsy was
25.0% in UD-MT group. However, according to the algo-
rithm in Fig. 2, the proportion of additional surgeries after
ESD owing to incorrect diagnosis became 8.3% (3 cases out
of 36 cases) in the UD-MT group by combining ME-NBI
with biopsy.

From the above, the additive effect of combining ME-
NBI and biopsy findings for the diagnosis of pretreatment
histological type in MT-EGCs was recognized. Since add-
ing ME-NBI findings increased the possibility of distinction
between D-MT and UD-MT, this study may be beneficial in
routine practice.

This study has some limitations. First, because this study
is a single-center, retrospective study, the sample size may
be insufficient. Moreover, the outcomes in actual clinical
practice may differ from the results of this study, depending
on the doctor. Thus, further prospective multicenter research
by many doctors is necessary to verify the possibility of
identifying the dominant histological type using ME-NBI.
Other limitations of this study include the use of a different
system of NBI because of the chronological trends and it
is impossible to know whether the diagnosis based on the
biopsy was supported by a random biopsy in the lesion or
not. Further, selective bias is likely in this study as patients
who underwent surgery as the first line of treatment and
those for whom ME-NBI was performed under high magni-
fication in only part of the lesion were excluded. However,
given that this study included MT cases over a period of
12 years at a cancer specialty hospital, our results do support
routine practice.

In conclusion, the most notable difference between ME-
NBI findings of D-MT and UD-MT is a fine network pattern
in D-MT and corkscrew pattern in UD-MT. The additive
effect of combining ME-NBI and biopsy findings for diag-
nosis of pretreatment histological type in MT-EGCs was
recognized. This study may be beneficial in routine prac-
tice for patients with MT-EGC as there is a possibility of
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reducing additional surgeries after ESD because of incorrect
histological-type diagnosis before treatment.

Compliance with Ethical Standards
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