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Clinical predictors of histologic type of gastric cancer
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Background and Aims: Gastric cancer is classified into differentiated and undifferentiated types according to
the degree of glandular differentiation. Undifferentiated-type early gastric cancer (EGC) carries a higher risk of
lymph-node metastasis than differentiated type, and therefore the indication criteria for endoscopic resection
differ. This study aimed to clarify the ability of clinical predictors to distinguish between differentiated-type
and undifferentiated-type EGCs.

Methods: This was a post hoc study of a multicenter prospective trial carried out in 5 Japanese hospitals,
including 343 patients with cT1 EGC of �10 mm. According to the protocol, age, sex, and endoscopic findings
of cancer (diameter, location, macroscopic type, and invasion depth) were evaluated, and the final diagnosis
was confirmed from resected specimens. We evaluated the associations between these clinical factors and the
histologic type of cancer and calculated the ability of the factors to diagnose differentiated-type EGC. The diag-
nostic ability of forceps biopsy was also calculated as a reference.

Results: Multivariate analysis identified older age (�72 years), male sex, larger tumor size (>30 mm), elevated
type, and shallower invasion depth (cT1a) as independent significant predictors for differentiated-type EGC,
with elevated type showing the highest positive likelihood ratio. The sensitivity, specificity, accuracy, and positive
and negative likelihood ratios of elevated type for differentiated-type EGC were 24%, 99%, 38%, 15.7, and 0.77,
respectively, compared with 96%, 86%, 95%, 7.0, and 0.04 for forceps biopsy.

Conclusions: Endoscopic elevated type is a significant predictor for differentiated-type EGC and may exclude
undifferentiated-type EGC without the need for forceps biopsy. (Gastrointest Endosc 2017;-:1-9.)

INTRODUCTION

Gastric cancer is classified into differentiated and
undifferentiated types according to the degree of glan-
dular differentiation in the Japanese classification
(Fig. 1).1 These types correspond to intestinal and
diffuse types, respectively, as identified in Lauren’s
classification.2 The risk of lymph-node metastasis is
higher in patients with undifferentiated-type early gastric

cancer (EGC) compared with differentiated type,3-5 and
the indication criteria for endoscopic resection are there-
fore more restricted in undifferentiated-type compared
with differentiated-type EGC.2 Distinguishing between
these histologic types is thus essential for making
decisions regarding endoscopic resection of EGC.
Nevertheless, no clinical predictors concerned with the
histologic types of EGC have yet been fully verified. This
study aimed to clarify the diagnostic ability of major

Abbreviations: CI, confidence interval; EGC, early gastric cancer;
M, mucosa; M-NBI, magnifying narrow-band imaging; ROC, receiver
operating characteristic; SM, submucosa.
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clinical findings to distinguish between differentiated-type
and undifferentiated-type EGC.

METHODS

Study design and participants
This was a post hoc study of a multicenter prospective

trial carried out in 5 hospitals in Japan (clinical trial registra-
tion number: UMIN000014628) (Nagahama T, Yao K, Uedo
N, et al., unpublished data). The protocol of the trial was
approved by the Ethics Committee of Fukuoka University
Chikushi Hospital on May 9, 2014, and by the ethics com-
mittees in each participating institution. The trial was con-
ducted according to the Standards for the Reporting of
Diagnostic Accuracy Studies (STARD) initiative and fol-
lowed the Declaration of Helsinki.6 Written informed
consent was obtained from all patients.

The prospective trial recruited patients aged �20 years
with an EGC �10 mm in diameter, between August 2014
and April 2016. Patients with a history of gastric resection,
severe organ failure, or anticoagulant medication were
excluded. The primary endpoint of the trial was a compar-
ison of the diagnostic ability of margin delineation between
chromoendoscopy using indigo carmine and magnifying
narrow-band imaging (M-NBI). Narrow-band imaging is
an image-enhanced technology generally used in combina-
tion with magnifying endoscopy for the diagnosis of EGC.
A total of 384 patients were enrolled and assigned
randomly to undergo chromoendoscopy (n Z 191) or
M-NBI (n Z 193). If more than 2 EGCs were detected in
a patient, the one located in the most proximal part of
the stomach was chosen for evaluation to ensure indepen-
dence of the analytical units. Biopsy specimens were taken
from the lesions after completion of all endoscopic diagno-
ses. The lesions were then removed by endoscopic or sur-
gical resection for the final histologic diagnosis. Forty-one

patients were excluded and 343 were finally analyzed in the
prospective trial (Fig. 2).

Participating endoscopists
All examinations were performed by 38 endoscopists in

5 Japanese hospitals, with a median length of experience of
upper endoscopy of 8.5 years (range, 1-25 years).

Endoscopy system and setting
The procedure was carried out using an endoscope

(GIF-Q240Z, GIF-H260Z, GIF-FQ260Z, or GIF-H290Z;
Olympus, Tokyo, Japan). The endoscopy system consisted
of a video processor (CV-290; Olympus) and a light source
(CLV-290SL; Olympus) that worked in high-resolution
white-light imaging. Structural enhancement of the endo-
scopic video processor was set to B-mode level 4-6 for
white-light endoscopy and to B-mode level 8 for M-NBI.
The color mode was set at level 1.

Evaluation of the clinicopathologic findings
In the prospective trial, the location and histologic type

of cancer, as evaluated in previous examinations, as well as
patient age and sex, were recorded in the first case report
form when the patients were enrolled. In addition to eval-
uating the primary endpoint (margin delineation), the
diameter, macroscopic type, and invasion depth of the
target lesion were also evaluated by an endoscopist during
gastroscopy and recorded in the second case report form.
After endoscopic or surgical resection, the final histologic
diagnosis of the cancer and its histologic classification,
diameter, macroscopic type, and invasion depth were
recorded in the third case report form. All data in the
present study were evaluated before the final diagnosis.

Endoscopic evaluation of cancer
Endoscopic findings of cancer were defined based on

the Japanese gastric cancer treatment guidelines and the
Japanese Classification of Gastric Carcinoma.2,7 The

Figure 1. Histopathologic images of early gastric cancer with hematoxylin and eosin staining. A, Differentiated type (well-differentiated tubular adeno-
carcinoma). B, Undifferentiated type (signet ring cell carcinoma).
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