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Advances in endoscopic imaging techniques for the diagnosis of
superficial non-ampullary duodenal epithelial tumors*

Qin Chen-wei', Lai Xin-xiu', Chang Zong-hong', Li Zhi-hu’
(1. Endoscopy Center, 2. Department of Gastrointestinal Oncology, Gansu Provincial Cancer Hospital,
Lanzhou, Gansu 730050, China)

Abstract: Superficial non-ampullary duodenal epithelial tumors (SNADETS) are sporadic neoplasms arising
from the mucosa or submucosa of the duodenum, independent of the Vater papilla. Early-stage SNADETs are
characterized by a low rate of lymph node metastasis, making most cases suitable for endoscopic treatment.
However, the narrow duodenal lumen, subtle lesion morphology, and lack of specific early symptoms contribute to
high rates of missed diagnosis and misdiagnosis, leading to delayed management. Improving the accuracy and
timeliness of SNADET diagnosis remains an urgent clinical need. Endoscopic imaging techniques, ranging from
conventional white light endoscopy to chromoendoscopy, confocal laser endomicroscopy, endocytoscopy, capsule
endoscopy, and Al-assisted endoscopy, now offer real-time, high-resolution, and multi-layered visualization. These
advances provide significant potential for improving the detection and characterization of SNADETs. This review
summarizes the current status and clinical applications of existing endoscopic imaging techniques in SNADET
diagnosis, aiming to provide new strategies and insights for enhancing lesion detection and diagnostic consistency.

Keywords: SNADET; chromoendoscopy; confocal laser endomicroscopy; endocytoscopy; capsule
endoscopy; artificial intelligence

WRETEI T 5 LW (superficial non—ampullary duodenal epithelial tumor, SNADET) /&

Wk B . 2025-04-28
*HEETH WA AR RS A E AR H (No: GSWSQNPY2024-07)
[GEfEVEH | 258, E-mail: zhihu_li666@163.com



H2H

FHREE, A WBEEORTE SRR AR IE AT 48 W L 5o v ity o P

5 Vater 33k TE R YR IR T+ 98 1 B I 2 26 I~
JE R HCE MR, AR R B8NPI, e
3.0.02% ~ 0.5%" . JAF HAE I AL 18 IR B b <
1%, (BFE/NG I b0 2] T 29 50% . Bl N5
I A SR M 1) 3 S FBR I 2, SNADET &5 R A
¥, B T B R . R EIE AR
AN L IR Bl = R S L, b N R BE AR 2 K
AR —, SNADET By K 2 Wi lh 1 e i 2 Pk k. 4l
3l , )k H R A I SNADET 1 i 12 % & i
45%, X1 B 60% [ PIRER N EAT KN
BEBUAR AR A A R B N A Y = TR 2 R
{15 SNADET B AWt Jig , 5 4 MUAETF RN 27%,
A+ 46 W 5 W6 A bR 5 AR AR AR R — 2R X
T BE, SFLFRT R 10% ~20%, X
AR N AR B T B R, W45 42570 ok
TULERZT . Tk, BEE N BRI AR
RIPEA, BLEEZE W 4% (narrow—band imaging, NBI)
FHA . KN EE (magnifying endoscopy, ME) | FL 3
£ N4 (confocal laser endomicroscopy, CLE) . 21y
N 8% (endocytoscopy, EC) Fll i % N 8% (capsule
endoscopy, CE) S7E N [ 2 F i B SERHZ B R 2
B T HF & R 2 SNADET 5 728 (4 S 12 7

1 SNADET #fiA

SNADET it 5 i & & 55 MM b AR, 25
T 45 W IR 0 & R A, T+ AR A IR Y A AR
T 22 T MR U8 2 0 T R R A, (S e ) A
BN K . TSUN SWHFGe S48t EdE A LU
fbENERAERNEESD, H03% ~ 4.6% #12 K i
47 SNADET ., %5kt kI, 294.7% W)+ 48 W i
Jo T RE 2 1 R R R, L A A XU I 2 v kb L
2 B 1 LA B k82 oy G 8 AR T
OKADA “FPIFE R 35 28 4~ H 1 WA N & B R 24836
7 AR BE RN A B A IR R (low—grade dysplasia,
LGD) A 16% i 7% 2y &y £ A M AU 38 A= IR (high—
grade dysplasia, HGD) , i 4.9% it J& 4 Mo o MR ¥
WG T 0 4t g o3 2k, BT 48U 3 AR
SNADET %43 4 LGD . HGD . i {3 98 192 i 93 4 F
A, H R R Y RO R R 0.03% ~ 0.04%, T R
i R A HL B R 23.7/E 57, SNADET i A] AR 4 fie
PEM LY A5y AP B AL . A (1 #Y)

AT AR (IR E AL, GARL) B, T A
SNADET J& f i i 37 78, Hoa] DLFE -+ 48 g AT
far A7 B, VAT I R RH X 52 18 I 3 A 7R g
TR IR 7 R R B AR X VB K AT REBLEJE APC (—
Foft Jie g8 400 7 3 K1) . KRAS B TPS3 % K 58 48 & 5
Wt/ —catenin it #1045 i 55, 2 T 4R 1 9 ) B
BN B, G R SNADET (45 s 20 T+ 4%
Wi, M BRGEMN, REEERA, TaES
T8 E FE AL . /N B B AR AE B Bruner” s
e 4t AE . 200 F GNAS &R s, JFAA W
1o AR VR R 3 AN [ A AR 2R R e A IS 2R
PO MRS . B, RN B2 WE
GRS SIS S i A

2 MIETi2W SNADET HEIEER P

NERES SRS
Gl =R S R X (3 e =770 £
KR ARG AL Z  (BAEL R AE T, 1A — &
SNADET % &t 7] 8 Fh T (37 B B ki I 25 7 B I 1w
PIBEA B, MR T iR2 BT ae e . R
XF T A AT BE s A8 HEAT T BE R IS A, (HIORE R 22 =
AL Ak R 15% ~ 569, R, HBETE
HEAT B K A B 1 AN 3 SR A B O 1Y) 28 55 K -
W X512 Wi 25 S I B 1 = A s ., B, R
BN N B2 W SNADET (5L 7, {H7ESZ PR
I FH H AT 5 A DA A N B SR R, LU fR 12 T
(%) 4 T A o Al e
22 ERRIBERERE

WBE 51 SN B9 36 K BEA3 Hr gl o B 2
Wi SNADET 1) 4 A i, 4R 17 1) FH 3% Az XoF s 988 R 1
S IE R AT 2 8 R SR Pk A% . KINOSHITA %5
W5 W, SNADET i A6 (1) v 8 M 0 A 4 08 2
HRERVER 83.1%, T HUBANEAL R 37.5%, —WiZ
AU FAE A, T ARG X HGD A 3R IR 4 42
PEAT AR BTS00 SO | R SR R A S Bk
58% . 93% 168%™, TSUJI ™45t , U 1
PSP 43 0 R 89% Fl 14% , 3% & WG AG s B2 Wi )5
BB IZ 1K 20% . BLAL, A5E I IE K T e 2 5 3L
BRI N LRl DI HE I P BEIR 7 R e

Zi BTk, SNADET (N Bilwi2 K iR12 5% Z
PRS0, LG I i A 22 e . Bk &

2.1

e 37 -



FpIE AR ek

4736 &

F A o A AR B AR A A . X SR AT A R
VTR R N B A U . BN X SNADET T 9 %
A, LA B G AR B AR B AR G 2 W A s
T,

3 MNERGFATE SNADET WM AR

H3¢ M 557 SNADET R iz A
A S P B B TR BRI R R, BN
5% 1Y) Y O AR AR I AR T, R RIAE L A
SRV R A S P v R AR IR W AR A R 2
H A %& B A2 B SNADET f5¢ 3 A 19 05 % . A8 K
AN LB R R 2 RN NS R 4 R N B2
SNADET [ HE Z3 Al dn, HHESE. ILa6
IR (A5G ) B /& SNADET (RE, HAMA
FRAE L AT T %) 2 X 43 SNADET 9 728 f) £ 412 4%
S, L € B R 2 AR %) 5 R AR S
HIEAHE, Besh, —IEMATSY (46 Abi A% bl 15>
6 H) WAERR, A= 20 mm A28 A ROR
2 W HGD 2 1 8 Sy i g XU 558 /5 114 2 4 S Bl
BRPl. AE 5 — AN & 396 i) SNADET f4 £ Hr 0 3
FA0, AR>S 5 mm AU AR (A7 & 20 % HGD Flvk
TR (AL B L8 A2 e ) B9 AT i B0 A
T b, KAKUSHIMA 25U H T — Fo 7 26
AR > 2255, LAIXF SNADET (94 4 i, He
HIPE 5> 3 40 3RoR HGD s BEGU0 3E = ie A8 T
Wi ) BRI S 3 3] O 88% F1 86% . TE I kb
FEHY, IO PN B LK B i 26 ST T8 A A UL
AR R & SNADET 25 1218 1 N B AR AIE . BT
5. FOGNBEER GG KA SR 72 SNADET N 5212 B i
For, B2 5 R S 2R AR B AR T R T Y
2, SNADET (1) P4 455 Ko 2 0% A o S A 7 22
WO HREERR . SRR AR E N
B — R
3.2 BBENERATE SNADET F IR A

B 5 LT B R, BT 8 R 9 B NBIA
ME B 4/5 8] 7 248 3 IR, HFHT 2
IO ] Tl R AR v A Sy — o (0 0l 2 [R5 3 5
B, NBL i3 7 335 8t 7 B i ' 5 Ak 2R 4 i £
230 R 7 O S Ok B 0 B A4S B I A 5 K R D P
NBI B A ME 55 RE 5 i b o 1 R n &5 4, EIX
43 SNADET 3V 78 432 J7 1fi 7w Hh b R i A0 (i, mIAE
G A O R BN IE T AL ISHIT £33 T ok

3.1

R I PR s 491 0 580 43 B e 7 — A+ A AR v
FEIhIE B N IT S RSE, RS T ME-NBI WL %¢
MR () B AR L (B, 3R THT AR A LA A AR AR
e AT I dEg 1 B R, H BURR A R S 3 )
M 95% F193%, 5B ME-NBI () i F K K8 T
SNADET 9 N 812 W e P, DT A e 17 396 G ME ff
PR I R EF 4R Ak 52 e N B R T OME FE ) IR 8
KIKUCHI Z5"t1 $ 1} T SNADET ) ME-NBI 2 I§7 55
2o, KAy R sk B L TR IR EI 0] Y o A
KRR, ZJE T HDG SRS R AR 1 R AE
KM, BT, AR ER RN AR
Pett N BELL I —Fiol M SR 1 T SNADET g 45 (1) 11 £
AT, DUR 2 W SCR FERPE . TOYA ZMH5A N
g 55 gy B 5 ME-NBI 2 f% 16 & % 52
SNADET 73 28 1Y BURHE AR, HRE 3 28 2 18 4544 14 7
G35, ARG A8 T AT i 3R B B — 3R T A RN AR
W28k BT e 8 ) s 7 BB e S 22 3R T AR Bl
FL 25 4 R {H I 2598 02 5 T /N BRI 58 4 A
ZH 205 L2 S R ME-NBI W5 45 S 2 Ja) iy — 25
AR . J5 2N ROF e A & S s h
OV, 56 UE 25 18 A0 v A M R I R S e T AT M
i FH S 45 78 T 48 T 80 B8 3% 18 22 50 WS 3G e I g 41
R s SRR R SR = W DS T PTN T SR O i
SEHRCE O X FREE 28T B AR AT R R 4
PEAF B2 UESE o He A v B IR PR Y
R TR, RN+ 18 R A
RT3, UE T g A E B2 W
SNADET J7 i IE K2 % M (d™ . tksh, eR g4
55 % 1 58 AR B R G4 T B T 55 91 SNADET
9 748 (%) 2R T 45 44 AT DL, O AT me A B AR 1 R i
WP, Z AR B G A R W 7E SNADET (94 i1
RS Wiz i R FEE AR, Qnls iR g 45 JF ME-
NBIL. Hk 2l % & 8 & 806 5% 5 R & # 2
SNADET 4 25 4 V5 77 A6 A5 SR g 12224
33 HEEHAXNBEERBEMARAEE
SNADET H# Rz A

CLE F1 EC J& — o8 B N B R, 76 4 i DI
R AT SR AL TR BT R A A A R ERRITAL , HS
AT S S A T AT AT AT AL A I A R T O
AR . CLE N BE 3 AR TE AR Jir i Bk S 2O0 R 45
XEEHCF, 26 20 o B A0 A Y RO 2 e b
B A e €, 3 ok R A B S il A0 TR S B O 5%

- 38



H2H

FHREE, A WBEEORTE SRR AR IE AT 48 W L 5o v ity o P

I 28 ) B A RFAE AN . R E R R R B
U, e m RS HOT A 100045 . Hi~ 1k, CLE
FEANWE, BERXTEHMANRERENESK
B I )
endomicroscopy, eCLE) I BE TR &1 py #48 3 H JR £
W
pCLE), i pCLE £+ 48 N L H . A #HF5R
53944 pCLE 5 NBLH F -+ 48 I B i2 Wi, IE 5K
pCLE Y 80U O T NBIL (92% vs 83%, P=08).
TAHARA 25245 H VR0 Y 1 1z 40 i A0 il i) e s 245
F4 /2 SNADET fif 83 (19 ML AR AE | JHL e e S
2T 100% . pCLE AN HHFIH R4 4L [, TASHIMA
AR CONE LN FH T B AR 11 PN A 280 PR B AR B AR Tt A
T SRS HE AR, (ACLEZR T4
WREA R . kA aifE . < mxd ol 2Ry
o A TG vk 4 T O A T A0 E ST I, IR R AR ik
K M. 5 CLEMFEAYIE, EC AT LA £ 4l 52
B UL E 0 A%, HL 3 o 2 ik o B DR B, AR
F 3 A P A0 X e € 5 1 3 15 R AT 1 TR
HIE . —Ti H A EC X SNADET 2 Wr (9 #F 58 6 1 ,
N e €5 ) EC XF 2 W SNADET %5 9w 42 146 1 /3 o
B 1 0 — B PER . MURAMOTO 25280 i s v BF 5% 4
557100 ] SNADET i35, 43 5illFr EC i Wi 46 21 I
ARG A2 W5 e 2 0 41 205 B SR A% e X, 45 %)
2518 & EC B MERR 200 T 15 K i2 Wt o (E LA 1 1
PRAEZIR D AR B S G (R S ) TS 2 A R
P RN AR SR S AT i E R R R
3.4 KEMNERAIEHTESNADET HAHIAH
CE & Bl /Mot —2r X, H1E% CE 1
T A8 W 45 BRI R ad A ELME LR AR, B
=T AR AR A R, 2013 4 8 5 5 CE )
IR H TG IR, FHIET1258 CE, W45 CERIFH
TN B 0 S 2 1 5 2 B4 32 ol s AL, S T
T 35 W CE 45 B Bf [a] . 42 & T SNADET (% &
RO Ah B BT AL R B R R R,
ANT# e (artificial intelligence, Al ) RoRE UE BE YT
He LR & TRV /150, POPA 25593 1 T ATIE & 0
W CE 5 /N 85 16 B sl R /N i 5 05 =22 ] i) 22 5
SE LU S W AE R R ] AR, H2 Wik
RBAH Y . 5 520055 30 N 45 28 0 FH A5 CE 254 61
5 A iE 3D B AL R G TT &, BOK BB 4F S
I SNADET 5 4% 1) 2 4k 25 (8] o] W04k, v /e H ORIl

(endoscope—based confocal laser

(probe—based confocal laser endomicroscopy,

R TAERRR, SRR RS HE2TT .

AN, 2 T B 2E B S B R RE S
WA AN gmi s . WEAS S . B2 N
FIGR 5% 22 N 46 45, C B0 B 7% B 2% 12 W 9 el 2
HRTATI . B ALZS G 200 10 8 B i 6 A AR 3%
T HIRF N Z N 2 E R R SRR e
JAA B 2 B 40 2350 ATSH B 4k 9 B8 U T &
& 14 B AL X R 50 R Ak 22 1E A R AT 14 I R 3 58
FHFUUMNES B B A AL Bl ik AR A i
BEHB T A I B R A, AL At /1N i 95 95
(LRI . Bt . BRI AR I AE) & SRy
2 W5 1000 A AS A S W 5 25 R BT
INOUE 4™ ¥R B 2= ) [ 8143 H 1 080 5K P4 53 &1
% (i SNADETJ5 78 KI5 399 5K ), ## T g% A
SR SNADET fif 246 B b 25 ) 45 A5 78 HL A2 W ek
PEIE N 94.7%, % RAMEHN 87.4% ., HALRIALLE 12 s
N B T B8 IE T A5 SNADET g kb E1% . 9 B 4 B2 b
FeARNE A AL 22 AU 5 45 S T e, LA S Ak Bt
FERTI G A2 | F8 IR IT TR DT . ALY B ]
Sz RSP0 TSRl DNE ) B2 e s <y 2 g e K
R A e B35 AR 5F . T2 iR MR IS AR & 5 45
[ R R, ik BT T2 W7 SNADET Kk #83657
J%E . BRI B SNADET K6 5 750 34 b AT 47 ¢
WFFE Y AR B, (F o o B 25 H50di 2 1 25 it Jm]
FHAMERE TN . BT i B M I PRI 58 9 T 8, A
1) AT TR 26 45 1o FH 11 R F 5% B S 12

BESRE

ZE L rid, SNADET Zdw B /b0, (HE iR
LR, WERFEILREIER, AaEEnK,
J TS R R AT ST o e R A N B A A
21 ZH 2R I X T 32 75 SNADET £ B 9 46 0 2 & ¢ 1
B WBRR B AR AP R SNADET A9297 4 ok T
BregvesE . AOENBLALTME . Aur . el @
SR SNADET 2 Wi i g i, Ltk —25 2
AU 1) R €8 3R R4S B ME ZE 4T P9 B A% 4l B
W, TEARRSMAFNENT, CLE. CE, Al
il Bl AR A5 22 B 2 PN B AR B AR B g R B A I
KL REAL TSR, 76 SNADET (9 BIF5E FlG R 1238 h %
FEAUNEZWIER, HEshllE EmE s . bR
b BRE WAL 27 S ms o A, HoAth (48 2% P4 e
AR BEA, AR F2% . ARVOE AR %2

4

+ 30 -«



EBREAE

#

RSN R P EHHER, WELZZER. ik
BT IR Z ) Bt o] 5 3 o D0 ke R Y 1 AR v
SEFLNT SNADET 52 2 19 ME16i2)7 o

5

=

(1]

[2]

[3]

[4]

(3]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

Z X B

ZHAO Z, JIAO Y, YANG S Y, et al. Endoscopic diagnosis and
treatment of superficial non-ampullary duodenal epithelial tumors:
a review[J]. J Transl Int Med, 2023, 11(3): 206-215.

CULVER E L, MCINTYRE A S. Sporadic duodenal polyps:
classification,
2011, 43(2): 144-155.

TESARIKOVA J, SKALICKY P, KURFURSTOVA D, et al.

investigation, and management[J]. Endoscopy,

Surgical treatment of duodenal adenocarcinoma: ampullary vs.
non-ampullary, short- and long-term outcomes[J]. Biomed Pap
Med Fac Univ Palacky Olomouc Czech Repub, 2022, 166(3):
290-296.

TSUJI S, DOYAMA H, TSUII K, et al. Preoperative endoscopic
diagnosis of superficial non-ampullary duodenal epithelial tumors,
including magnifying endoscopy[J]. World J Gastroenterol, 2015,
21(41): 11832-11841.

OKADA K, FUJISAKI J, KASUGA A,

nonampullary duodenal adenoma in the natural history of

et al. Sporadic
duodenal cancer: a study of follow-up surveillance[J]. Am J
Gastroenterol, 2011, 106(2): 357-364.

YOSHIDA M, YABUUCHI Y, KAKUSHIMA N, et al. The
incidence of non-ampullary duodenal cancer in Japan: the first
analysis of a national cancer registry[J]. J Gastroenterol Hepatol,
2021, 36(5): 1216-1221.

FARIE - SEvEFRR, Rk PR ARERE AR+ 48 L A
ST BRI T HERE (D] B s TR 242508, 2025, 34(2):
288-291.

KURATA Y, HIROSE T, KAKUSHIMA N, et al. Endoscopic
diagnosis of epithelial subtypes of superficial non-ampullary
duodenal
imaging[J]. Dig Dis, 2024, 42(5): 399-406.

NIWA A, KUWANO S, TOMITA H, et al. The different

pathogeneses of sporadic adenoma and adenocarcinoma in non-

epithelial tumors using magnifying narrow-band

ampullary lesions of the proximal and distal duodenumf[J].
Oncotarget, 2017, 8(25): 41078-41090.

SAKAGUCHI Y, YAMAMICHI N, FUJISHIRO M. The

categorization and molecular mechanism of tumorigenesis of

non-ampullary duodenal tumors[J]. Nihon Shokakibyo Gakkai

Zasshi, 2022, 119(2): 103-111.

TOYA Y, ENDO M, SUGAI T, et al. Current status and
of
nonampullary duodenal epithelial tumors[J]. Dig Endosc, 2023,
35(5): 574-583.

KINOSHITA S, NISHIZAWA T, OCHIAI Y, et al. Accuracy of
the of

perspectives  for  endoscopic  diagnosis superficial

biopsy for preoperative  diagnosis superficial

nonampullary duodenal adenocarcinoma[J]. Gastrointest Endosc,

40

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

[21]

[22]

[23]

[24]

[25]

[26]

2017, 86(2): 329-332.

TSUJI S, DOYAMA H, TSUYAMA S, et al. Does previous
biopsy lead to cancer overdiagnosis of superficial non-ampullary
duodenal epithelial tumors? [J]. Endosc Int Open, 2021, 9(1):
ES8-E65.

GODA K, KIKUCHI D, YAMAMOTO Y, et al. Endoscopic
diagnosis of superficial non-ampullary duodenal epithelial
tumors in Japan: multicenter case series[J]. Dig Endosc, 2014, 26
Suppl 2: 23-29.

KAKUSHIMA N, YOSHIDA M, IWAI T, et al. A simple
endoscopic scoring system to differentiate between duodenal
adenoma and carcinomal[J]. Endosc Int Open, 2017, 5(8): E763-
E768.

ETAr, WA WBUSERTEIZ Wi Bz T2 I 98 T i
HER[I]. B W FF 27243, 2024, 33(9): 1237-1241.

ISHIT R, OHATA K, SAKAI E, et al. Simple scoring system for
the diagnosis of superficial non-ampullary duodenal epithelial
tumors[J]. Dig Endosc, 2021, 33(3): 399-407.

KIKUCHI D, HOTEYA S, HZUKA T, et al. Diagnostic
algorithm of magnifying endoscopy with narrow band imaging
for superficial non-ampullary duodenal epithelial tumors[J]. Dig
Endosc, 2014, 26 Suppl 2: 16-22.

HUNEBURG R, HELING D, KACZMAREK D J, et al. Dye
chromoendoscopy leads to a higher adenoma detection in the
duodenum and stomach in patients with familial adenomatous
polyposis[J]. Endosc Int Open, 2020, 8(10): E1308-E1314.
HURLEY JJ, THOMAS L E, WALTON S J, et al. The impact of
chromoendoscopy for surveillance of the duodenum in patients
with MUTYH-associated polyposis and familial adenomatous
polyposis[J]. Gastrointest Endosc, 2018, 88(4): 665-673.
OKIMOTO K, MATSUMURA T, MARUOKA D, et al
Magnified endoscopy with texture and color enhanced imaging
with indigo carmine for superficial nonampullary duodenal
tumor: a pilot study[J]. Sci Rep, 2022, 12(1): 10381.

TANAKA Y, FUJII S, OKADA K, et al. Magnifying narrow-
band imaging with acetic acid spray for superficial non-
ampullary duodenal epithelial tumors based on the mucin
phenotype[J]. Digestion, 2022, 103(6): 421-427.

MIURA H, TANAKA K, UMEDA Y, et al. Usefulness of
magnifying endoscopy with acetic acid and narrow-band
imaging for the diagnosis of duodenal neoplasms: proposal of a
diagnostic algorithm[J]. Surg Endosc, 2022, 36(11): 8086-8095.
KITAE H, DOHI O, NAITO Y, et al. Linked color imaging and
blue laser imaging for the diagnosis of superficial non-ampullary
duodenal epithelial tumors[J]. Dig Dis, 2022, 40(6): 693-700.
TAHARA T, HORIGUCHI N, TERADA T, et al. Diagnostic
utility of probe-based confocal laser endomicroscopy in
superficial non-ampullary duodenal epithelial tumors[J]. Endosc
Int Open, 2019, 7(11): E1515-E1521.

TASHIMA T, NONAKA K, RYOZAWA S, et al. Successful ex-

vivo probe-based confocal laser endomicroscopy of a superficial



552 0 ZIRIE, A WERUREARTEIS Wik AR IR+ 48 W 1 K Ihivied rb g i T e
nonampullary duodenal epithelial tumor with dripping of food [35] SE4efE, Hebk, X1, . AN TR BE R AR TE L B e Py Be iz i
additives: a case of tubular adenocarcinomal[J]. VideoGIE, 2019, BN FHE (D). P R R 242, 2023, 33(6): 37-42.
4(3): 128-130. [36] ELAMIN S, JOHRI S, RAJPURKAR P, et al. From data to
[27] KUBO M, ONO S, YOKOTA 1, et al. Quantitative diagnostic artificial intelligence: evaluating the readiness of gastrointestinal
algorithm using endocytoscopy for superficial nonampullary endoscopy datasets[J]. J Can Assoc Gastroenterol, 2025, 8(Suppl
duodenal epithelial tumors[J]. J Gastroenterol Hepatol, 2023, 2): S81-S86.
38(9): 1496-1502. [37] AFONSO J, SARAIVA M M, FERREIRA J P S, et al.
[28] MURAMOTO T, OHATA K, SAKAI E, et al. A new Automated detection of ulcers and erosions in capsule endoscopy
classification for the diagnosis of superficial non-ampullary images using a convolutional neural network[J]. Med Biol Eng
duodenal epithelial tumors using endocytoscopy: a prospective Comput, 2022, 60(3): 719-725.
study[J]. J Gastroenterol Hepatol, 2021, 36(11): 3170-3176. [38] CHOI K S, PARK D, KIM J S, et al. Deep learning in negative
[29] RIAF, o5 HeHE P B4/ N K £ 58 LA S M R A AT Stk small-bowel capsule endoscopy improves small-bowel lesion
JET]. HAEH AL BEAR R, 2023, 40(3): 243-247. detection and diagnostic vyield[J]. Dig Endosc, 2024, 36(4):
[30] HUJL, WANG XY, SUN S Y. Comparison between the widely 437-445.
used magnetically controlled capsule gastroscopy and [39] INOUE S, SHICHIJO S, AOYAMA K, et al. Application of
conventional gastroscopy: a meta-analysis[J]. Minim Invasive convolutional neural networks for detection of superficial
Ther Allied Technol, 2022, 31(4): 496-504. nonampullary duodenal epithelial tumors in
[31] RIGEAE, T, dmARTY, 5. ﬁﬁﬁﬂi%lﬂ%ﬁﬂ’dll’rﬁfﬁﬂjﬁﬁ[ﬂ. o esophagogastroduodenoscopic images[J]. Clin Transl
JEBE2Y, 2024, 46(23): 3551-3555. Gastroenterol, 2020, 11(3): e00154.
[32] EcHh, 5, SR, . ZUF 5 A TR ARSI (R D)
ELREIT R P RLRI[]. SRR, 2025, 41(7): 1070-
1078. AR5 AR R, T, WA, L NBUREARTE S
[33] POPA S L, STANCU B, ISMAIEL A, et al. Enteroscopy versus Wi AR A BT 8 M b e v i R R R R ). b E AR
video capsule endoscopy for automatic diagnosis of small bowel 2k 2026, 36(2): 36-41.
disorders-a comparative analysis of artificial intelligence Cite this article as: QIN C W, LAI X X, CHANG Z H, et al.
applications[J]. Biomedicines, 2023, 11(11): 2991. Advances in endoscopic imaging techniques for the diagnosis of
[34] 5KiW, ERRHE, B, & N TR RIS N RS R

W BT ILAR 5 0], h AR ALAMRLARE, 2024, 23(4):
622-628.

41

superficial non-ampullary duodenal epithelial tumors[J]. China
Journal of Modern Medicine, 2026, 36(2): 36-41.



