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Background

The World Health Organization has projected that by 2050, the global number of new cancer
cases will reach 35 million [1]. In 2024, Mongolia ranks first in cancer mortality worldwide.
As of 2024, Mongolia ranks 3rd globally for esophageal cancer with a rate of 19.8% per
100,000 people, and 1st for stomach cancer with a rate of 28.6% per 100,000 people [2]. In
recent years, the number of new cases of esophageal and stomach cancers recorded in the
population of Mongolia has been steadily increasing compared to other countries. According
to statistical data in Mongolia, 8169 new cancer cases were registered in 2024, of which 4755
people died from cancer-related causes [3]. In 2024, 64.4% of cancer patients in Mongolia
were diagnosed at a late stage, while only 35.6% were diagnosed at an early stage [4].
Compared to the previous year, early-stage cancer diagnosis increased by 65%, indicating
an improvement in cancer detection. This progress is closely related to advancements in
diagnostic methods. The development of medical technology, particularly the integration of
advanced imaging features such as LCI (Linked Color Imaging) and BLI (Blue Light Imaging)
into flexible endoscopy, has brought significant breakthroughs in endoscopic examinations
[5]. Since 2023, the General Hospital of Khan-Uul District has been using the FUJINON 6000
model flexible endoscope from Japan, equipped with advanced imaging functions such as
LCI (Linked Color Imaging) and BLI (Blue Light Imaging). The evaluation of the effectiveness
of these technologies in accurately diagnosing early-stage cancers served as the basis for
this study.

Objective

The objective is to evaluate the accuracy of early-stage cancer detection using special
light modes — LCI (Linked Color Imaging) and BLI (Blue Light Imaging) — among patients
who underwent esophageal and gastric endoscopic examinations at the General Hospital
of Khan-Uul District."
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Material and Method

In 2023 and 2024, a total of 4,842 patients underwent flexible endoscopic examinations of
the esophagus and stomach at the General Hospital of Khan-Uul District. Among them, 82
patients with mucosal abnormalities or microvascular pattern changes in the esophagus,
stomach, or small intestine were selected for retrospective analysis. Biopsies were obtained
using advanced imaging technologies, specifically LCI (Linked Color Imaging) and BLI
(Blue Light Imaging), to assess the diagnostic value of these modalities in detecting early
neoplastic changes.

Result

In 2023 and 2024, a total of 4,842 patients underwent flexible endoscopic examination of
the esophagus and stomach at the General Hospital of Khan-Uul District. Among them, 82
patients with mucosal abnormalities were selected for further evaluation using LCI (Linked
Color Imaging) and BLI (Blue Light Imaging), and biopsy samples were obtained. The findings
were as follows:

* 18 cases of esophageal cancer were identified, of which 15 cases (83.3%) were early-
stage and 3 cases (16.6%) were advanced-stage.

* 26 cases of gastric cancer were detected, with 13 cases (50%) in the early stage and 13
cases (50%) in the advanced stage.

+ 1 case of early-stage small intestinal cancer was also newly diagnosed.

All 28 early-stage cancer cases underwent endoscopic mucosal resection (EMR). The
advantages of this procedure include minimal patient discomfort, no visible external wounds,
low risk of bleeding or complications, and most importantly, organ preservation, which is a
major clinical benefit.

Conclusion

LCI (Linked Color Imaging) and BLI (Blue Light Imaging) demonstrate greater accuracy
in detecting mucosal abnormalities compared to conventional WLI (White Light Imaging)
in the early diagnosis of esophageal and gastric cancers. Early detection of malignancies
significantly improves patients’ quality of life and increases the 5-year survival rate to over
90%.

Keywords: Linked Color Imaging, Blue Light Imaging, Early-stage cancer, Gastric cancer

Pp.3-10, Figures 2, Pictures 4, References 10

YHaacnan

2050 OH raxaa [O9NXUAH X3MXK33HA XOpT
XaBapblH WKMH3 TOoXmMongon 35 casi XypHa
racaH [JanxuiiH apyyn MaHAWH 6anryynnarbiH
Toouoonon rapcaH [1]. 2024 oHA ASNXWUIAH
6yx ync opHooc MoHron ync xaBapblH Hac
Gapantaap poanxung Tapryymk GanHa [2].
CyynunH »xunyyasg MoHron yncbiH XyH aMblH
AyHO BypTrargcaH ynaaH XOOfow, XO40O4HbI

XaBOpblH LWMH3 TOXMoONANbIH Toor Oycan
YNC OpHyyaTan xapbuyynaxag Tacpantrym
HAMaracaap 6ariHa. MoHron yncbliH XaMXasHg
CTaTUCTMK TOOH M3a3arasp 2024 oHpg 8169
XaBOpblH WWH3  TOoxuomngon OypTrargax,
YYH33C 4755 XyH XaBapblH LWanTraaHTanm Hac
6apxa3 [3]. OH3 Hb eMHex oHooc 13%-p ecceH
Y3YYyranT oM.
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2024 oHg MoHron yncag xopT xaBapaap

OBUYMIICOH HUNT XYH amblH 64.4% Hb
XOXyy waraHgaa, 35.6% apT yedas
OHOLUNOIK33.  JH3  Y3YYNANTUNT  ©MHeX

XUNTOW Xapbuyynaxag 3pT YeUWH XaBApblH
OHOWMNIOO 65%-p ©cceH  y3yynanTTam
AVYTHAIAC3H Hb XaBAPbIH OHOLUMATOO CamXmp4
Ganraaranm xon6ooton oM. MoOHron yncbiH
XYH aMblH OYHA 30HXWIOH TOXMongox Ganraa
XaBaap AyHAaac ynaaH XOO0SoNH XOpT XxaBaap
6-p GampaHg, X04o0OAHbI XOpPT XaBdap 2-p
GanpaHg opcoH GawHa [4].

Monron ync 2024 oHbl Gangnaap Oanxung
100,000 xyH amA HOrgoX yrnaaH XOO0f0nH XopT
xaBgpaap 19,8%-tan 3-T, X0O40OAHbLI XOPT
xaBgpaap 28,6%-tan 1-p GanmpaHg Tyc TycC
onuuraax 6anHa. 2013 oHa XaMrmMiH aHx AnoH
ynceiH FUJIFILM kopnopauu Tycran rapnviH
WMHXUNMI3HUI  apraap ynaaH  Xoomnown,
X0O004Hbl  XaBApbir  OHOLUMAOX  (PYHKLMAD
A3NXWIAH YNC OpHyyAaa HABTPYYIICAH. QHAXYY
apra Hb ynaaH XOOroOW, XO040OAHblI carnct
OonoH cypacHbl 3yparnan, ©Oycag OGuuun
©6pUNenTUIAr eHreHUN anraprblH TycnamMXrTamn
eHAep HartTapwaap ysH AypaHrMinH apraap
oHowwmnox tom [5]. WLI (White Light Imaging)
Oyroy ynamknanT uaraaH ropnvinH Tycrnamxran
ynaaH XOOrOW, XO0400AHbl CancTbiH ©uyun
eepunent  60rnoH AnaHrysa  xaeTrauv
CancTblH eepynent, 3pT YewnH XaBApblH
YYCraBPUINI OHOLLMAOXO4, angax ToXMOonaon
ux rapgar. Iima cyynuinH >Xunyynag TeXHUK
TexHonorn camxkupd yaH gypadg LCI (Linked
Color Imaging), BLI (Blue Light Imaging)
FOPAVAH  HAMANT LWUMH3 O3BLUMNTIT  (PYHKL,
HOMIrAC3HAAPAd AYPAHTMAH  LLUNHXUIITIIHUN
apraap ONnoOH TEPSIMAH 3MIArnnr OHOLLMUITOX
Hexuen bypaax 6anHa.

MoHron yncag xamrunH aHx 2020 oHpg “Cwu
An Tn” komnann FUJINON 6000 sarsapblH
HOMONT TFAPMUNH eHre sarrapantan gypaHr
HOBTPYYMC3H. YnaaH XOOSfoW, X04OOA4HbI
ysaH gypaHrunH LCI (Linked Color Imaging)
FOPANNH  YHKL  Hb  KWXKUT  X3MXI3HUN
XaBapbIr 9pT yen Hb OHOWWMMOX, XapwuH BLI
(Blue Light Imaging) yHKL Hb-xaBApbIH ye
WwaTbir  Togopxonnox ©GonowmxTon. Jlioron
6onoH WHgurokapmeH 6ypardy 6ogucoop

ynaaH XOOmfoW, XOAOOAHbI XOPT XaBApbIr
Oyoax xapX OHOLUMIOX Hb H3H Yyxarn X3aun
Y, 9H3 apra Hb YWNuNyynaryasg 3apumpaa
©BOGNTTAN, Lar xyrauyaa LlwaapacaH apra
oM. XapuH LCI (Linked Color Imaging),
BLI (Blue Light Imaging) cuctemuiiH gasyy
Tan Hb AMap HaraH togocrory 6ogmc 60noH
HOMANT TOXOOPOMXK aLUUINanrynrasp 3eBXeH
rOPNUIMH A9BLUMNTIT TEXHOMOMMIH apraap apT
YeurH xaBapbIr TOOOPXONIOXo OpLUMHO [6].

OpT YeunH XopT XxaBdap ragar Hb ynaad
X00non 60foH XOAO0OAHbI CancT, cancTbiH
0004 faBxapra XypTan xamapcaH 3CUNH aMrar
©6pPUNenTUIr XanHa. OPT YEUNH XOpT XaBaap
Hb MOPGOMOrMiH XyBbf, 9PraH TOMWPHbI
carncraac TegunneH un Tog anrapgarrym y4amp
SHIUIAH raprasp ysiH AyPaHrMNH OHOLLMITOOHbI
yea opxvrgox maragnan eHgep 6angar [7, 8].

YnaaH Xoonow, xogood, HapuH 3O3CHUN
3XI13M X3CINNH YPIBCANT ©BYHYYA, Hapuincan,
yprauar, canctbliH AOOPX YYCraBap, 3pT 60M0oH
XOXYY YEWNH xaBgap rox MaT OSfiOH TeprunnH
oHowwmnroor 60AMTOOP  YHAMXK  OYrHaxag
YSH [OYPaHIMAH LWUWHXWUMT33 H3H 4yxan ad
xon6orgonTon WNHXKUAT33 oM [8].

Xan-Yyn OyyprvnH Hargcan Omuanart 2023
oHooc AnoHbl FUJINON 6000 3areapbiH
LCI (Linked Color Imaging), BLI (Blue Light
Imaging) HAaMaNT rapruMnMH  PYHKUTIN  ysH
AYPaHr alunrnax axancaH bereeq apT yeunH
XOPT XaBApbIr XOPX3H OHOBYTOW OHOLLMITXK
Baviraa 9CaXMINr YHaMax Hb HAXYY cyganraaHsbl
yHO3Cnan 6OrcoH.

3opunro

Xan-Yyn  OyypruiH  HargcaH  3MHanarT
yrnaaH XOOJSiOM, XOQO0OAHbl YAH OypPaHrUiH
OHOLUWNIITOO XMISIFACIH HUNT YNYNYYNaryamiiH
ayHgaac LCI, BLI HomanT Tycram rapnunH
TycnamTtanraap 9apT YeunH XopT Xasapbir
X3PX3H OHOBYTOWN UNpPYYIK Barraar yHanax.

Matepuan, apra 3yu

2023, 2024 onp Xan-Yyn OyyprunH HargcaH
OMHIMArT ynaaH XoOosionM, XOOOOOHbl YSH
OYPaHMUWH WNHXUAM3 XUNNTIC3H HUNT 4842
yUnunyynaryaMmH gyHaaac ynaaH Xoornow,



X00004, HapWWH 303CHUA  cancTbiH 3Mrar
eepunent OOMOH cydacHbl Guunn 3yparnan
eepunentuur LCl (Linked Color Imaging)
6onoH BLI (Blue Light Imaging) rapnuiH
HOMANT (PYHKL awmrnad 82 yrnnunyynar4asac
amb[ COpbLbIH LUMHXXNIITI3 aBd
peTpocnekTMB apraap cygancaH. CTtaTtuctuk
6onoscpyynanteir  SPSS  21.0 xyeunbap
(SPSS Inc, Chicago, IL) nporpamm awumrnaH
rymuatracaH. MeH copbLbiH ragapryyrumt
©OHre, MaKpOCKOM TOPSNNH 33P3ar KIIMHUKUAH
AH3 OYPUNH WMHX YaHapyyaTan xapbLyynaH
cypancaH. P ytra <0.05-bir cTatucTukuiiH
XyBbf, a4 XonborgonTomn rax y3CcaH.

Cy.qanraaHbl AXJblH WKXH3NJTr Tan

YnaaH Xxoonon, XOA4OOOHbl YsIH AOYyPaHrMnH
LCI, BLI WwWunHa rapnvitH HAM3NTAT (PYHKL Hb
2020 oHg MoHron yncag LUMHI3P HIBTIPY
OpPX WPCOH TEXHMK TEXHOSIOTMAH Mall TOM
axuy, xerkmn oM. MOHron yncbiH X3MX33HA
3HO TOPNUMH cyganraa XoBoOp, snaHrysa
3PYYN MIHOMMAH TycnamX YANYUIragHUn 2-p
ayraap watnanbiH 3MHANArT XUUO33ryh Hb
3HS cypanraaHbl WKMHINAr Tan 6ok 6anHa.
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Figure 1. Patient age and sex
WwnHasp  GatnargcaH — xaBapblH HUNT

TOXMONANYYAbIH aMbZ, COPbLbIH LUNHXWUTI3r
XaBOpblH ye wataap gyrHaxag O OBywy “in-
situ” 39par 4 (8.9%), | 3apar 11 (24.4%),
39par 13 (28.9%), Ill 33par 7 (15,6%) IV 3apar
10 (22.2%) TOXMONZON TYC TYC OHOLUMIONACOH
6anHa (Figure 2).
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Yp AyH

Xan-Yyn OyyprunH HargcaH OmMHanart 2023,
2024 oHO ynaaH XOOSOW, XOAOOAHbI  YsiH
OYPaHMUWH LWNHXUNTI9HA, OPCOH HUNT 4842
YUNUNYYNarYyanmnH  gyHgaac cancTblH 9Mrar
eepunentTon 82 yWnuNyynar4yauir COHrOH
a4y LCI, BLI rapnasp xapX ambg COpbLibiH
LWMHXUNIA3 aBy YHAMaH AyrHaxag 18 ynaaHd
XOOSIONH XOpT XaBgap, YYH33C 9pT YEWMH
xopT xaegap 15 (83,3%) Toxuongon, Xoxyy
yeuniH xopT xaegap 3 (16,6%) Toxwuongon,
26 XxoOoodHblI XOPT XaBoap YYH33C 3pT
veniiH 13 (50%) Toxmnongon, xoxyy yeuiH 13
(50%) Toxuongon, 1 HapuiH r343CHUA 3pT
YEWUH XaBApblH TOXMOMAOM TYC TYC LUMHI3P
OypTraracaH.

Hunt OaTtnargcaH ynaaH XOOJs10M,
X00004, HapWWH 3A3CHUM XOPT XaBApblH
TOXMOMNANyyaAblH Hac XYUCUWH Xamaapnbir
OYrHaX y3Ban 45-C 033 HaCHbl 3parTan
25 (55.5%) ,45-aac 029w HacCHbl 3MarTan
15 (33.3%), 45-c poow HacHbl 3partan 3
(6.6%), 45-c poow HacHbl amarTan 2 (4.4%)
ToXmongon Tyc Tyc 6yptraracaH (Figure 1).
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Figure 2. Staging of Diagnosed Cancer

OpT yeunnH xaBgap OHOLWUMNOFACOH HUNT 28
Toxmongon 6ypt 100% canct xyynax axunbap
XUArQcaH 6anHa. QHS axunbapbiH AaByy Tan
Hb TyXaWH yAnunyynarymg sosuyp 6aratam, un
LapX Yycraxryn, uyc angax apcaarn, anveaa
XyHOpan OGaratan OGereen XamMrumH 4yxan
JaByy Tan Hb 9pXT3H xagramk 6arraa sisgan
tom (Picture 1-4).
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WnHasp  GatnargcaH — XaBapblH HURT
TOXMONANYYAblH aMbf, COPbLbIH LUNMHXUNTI3r
XaBOpblH ye wataap gyrHaxag O Oywoy “in-
situ” 39par 4 (8.9%), | 3apar 11 (24.4%), |l
39par 13 (28.9%), Il 33par 7 (15,6%) IV 3apar
10 (22.2%) TOXmMonaon Tyc TyC OHOLUUIOrACOH
6awnHa (Figure 2).

OpT yeunH xaBgap OHOLWWWNOIMACOH HUAT
28 Toxuongon 6ypt 100% cancTt xyynax
axunodap xuiracaH 6anHa. OH3 axunodapbiH
AaByy Tan Hb TyXalH YWnunyynar4mg 3oBuyp
Oaratan, Mn wapx yycraxrym, uyc angax
apcaan, anuBaa xyHapan Garatam Gereepn
XaMIMMNH Yyxan AaByy Tan Hb 3pXTaH Xagranx
6anraa asgan tom (Picture 1-4).
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Picture 1. Imaging characteristics of the
linked BLI Appearance of Early
Gastric Cancer

Picture 2. Imaging characteristics of the
linked WLI Appearance of Early
Gastric Cancer

Picture 3. Imaging characteristics of
the linked LCI Appearance of Early
Gastric Cancer

Picture 4. Imaging characteristics of
the linked BLI Appearance of Early
Gastric Cancer




Xanuamx

AnoHbl Ynba xaBagpbiH Tesg 2014-2017 oHA
ynnunyyncaH 113 xogoonHbl XOpT XaBAapTan
eByTeHr LCI (Linked ColorImaging), WLI (White
Light Imaging) ropnasp OHOWWMCOH GanHa.
Xapargax ©GanmgnblH gyHaax oHoo (xSD)
Hb: WLI - 2.54+1.10, BLI-bright - 3.02+1.07,
LCI- 3.28+0.97 GanB. NitHxyy LCI TexHonoru
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Hb XOOOOAHbl canct BypXyynuinH xapargax
GananbIr camxpyyncHaap Xo4004Hb! CancTbliH
XOPT XaBOpbir 3pT ye LaTaHg WNpyynaxag
Oomknar ©onox Oereesi  OHOLUMITTOOHbI
HapumnBynan, eBYTOHUN 3IMUYMMTIHUIA YP OYHA,
3epar Henee y3yyimk OON3owWryn oM racsH
ayrHanTtunr erceH 6anHa [9] (Picture 5).

Picture 5. Representative lesions with visibility scores 1—4 using the three modalities.
WLI, white-light imaging; BLI-bright, blue-laser imaging-bright; LCI, linked color imaging.

Kokn Hakamypa, Takaxmpo Kotaum HapbiH
ANoH ynceiH XupowumMa wux CypryynuiH
HOracaH aMHanar aa3sp 2018 oHbl 4 capaac
2018 oHbl 11 cap xypTanx xyrauaaHzg ynaaH
XOOMOMH XaBOap OHOLWIOMACOH HUUT 46
Toxuonaneir WLI (White Light Imaging)
ynamxnant uaraaH roprviH OHOLUMIToO
6onoH LCI (Linked Color Imaging) rapnuinH
GYHKUMNH  O3BWUMNTAIT apraap Tyc TyC
OHOLUMIMK  XapbuyynaH 8  M3praxnuimH
TYBLUHUIA OyPaHTMAH 3MY BOMOH KIMHUK SMrar
cyasfiaad aMy33p amb/ COPbLbIH LUNHXUITI3
aBJ baTtanraaxyynaH gyrHacaH. LCI rapnaap
29 ynnunyynarymMmr OHOLUMNOXO4 CancTbiH
xapargaxyny 6Gampan 63%-uwap wunyy, 17

YUNUNyynarymimr ynamMknanT LaraaH raprnasp
OHOLUMNOXOA, CancCTbiH YYCr3aBPUNT OHOLLMOX
6arvpgan Hb 37% Oanraa Hb [OTOOAbIH 8
MIPraXnUnH  TYBLWUHWUWA  OYPaHTMAH  3MM
OONoH 3aMrar cygnaad SMYUH LYTHANTI3p
SatanraaxyyncaH 6anHa. WLI (White Light
Imaging) ynamxnant uaraaH rapnasap
xapaxaac unyy LCI (Linked Color Imaging)
rapsiagp xapx oHowwmnox Hb 20.8 + 7.9 vs
9.2 £ 6.1, P < 0.05) ctatnctuk a4 xon6orgon
unyy eHgep Gavraar TorroocoH 6arHa [10].
OH3 Hb GuaHWIM cyganraaHbl yp AYHTIN OYAX
6annaa.

Moxem Orata, Takaxawm Co, Tamouy
Mauyxawm, Tomoxmko Onkaea, Batapy Vsan
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HapblH AnoH yncag xunracaH 2020 oHbl 1-p
capaac 2021 oHbl 4-p capblH xyrauaaHng BLI,
LCI ropnuiiH xaBapbIr OHOLUMIIOX YaaBap arb
Hb unyy 6avraar OHOLUMITOOHbLI OMOH TeBA
XWMArAcaH cypanraaraap 700 ynnunyynardunr
XaMpyyrpK  xacax WanryypT 3eBLUeeprninH
XyygacHaac 1 ywmnunyynard TaTtransax 699
YANUNYYNaryumr amb, COpPbLbIH LUNHXUTI
aB4y MOPraXnNUH aMrar cyanaad aMy Hapaap
AYTHONT  XWMWMracaH. 3pT YEeunH XaBapbir
unpyynax TyBwuH (cancer detection rate)-p
BLI (n=351) 6onoH LCI (Linked Color Imaging)
(n=348) Gynryya XxoopoHAo00 anraaryi 6ancax
(4.0% [14/351] vs. 4.9% [17/348]; P = 0.565).
XaBOpblH OHOLUMATOOHA 3PT YEWWH XaBapbir
anpax TyswuH BLI 6ynart 6ara 6ancaH (26.3%
[6/19] vs. 63.3% [19/30]; P = 0.012) xapwuH
LCI ropnuiiH xXyBbA XaBapbir angax TYBLUWH
nnpaaryn. BLI magpar yaHap Hb (75.0% vs.
47.6%; P = 0.042) eHgep GawicaH. XaBgpbir
unpyymk oHowwmnox Hb LCI, BLI rapnuinH
XyBbg snraa 6Gancadryn. BLI, LCI rapan
Hb anb anb Hb ynamxnant WLI ropantan
XapbUyynaxaa XaBgpbir WYYy  OHOLUMITXK
Ganraar onoH cyganraaraap 6artancaH 6anHa
[11-15]. MeH 3apum cynanraaraap BLI bright
ropumbIr awmrnaxag nonvnyyasir WLI (uaraaH
ropan) ropuMToN XapbLyynaxag unyy xantap
NUNpyymK OGonoxbir TOrToocoH ©GanHa [16].
BugHui cypanraaraap 4 LCI (Linked Color
Imaging), BLI rapan Hb ynamxnanT rapantamn
XapblUyynaxag OHOBYTOM WNPYYNanT XWX
BonoxbIr xapyyrncaH.

OyrHanT:

LCI (Linked Color Imaging), BLI rapan Hb
ynaaH XOONOW, XOAOOAHblI XOPT XaBApblH
3APT WMPYYNArT ynamxknanTt uaraaH ropantan
Xapbuyyrnaxag cancTblH 3Mrar eepynentTumr
OHOBYTON MNpYYIk 6anHa. XopT XxaBapbir 3pT
yen Hb OHOLLUUIICHOOP TyXarH YANYyynarduminH
amMmbApanblH YaHap A33LWUIDK 5 XUNaac 493l
ambapax 6onomx Hb 90%-nac gasw Ganaar.

Llaawng aHxgary ypbouunaH caprunnanTasap
XYH amblH 3pyyn M3HAMKAH 6HonoBcponbIr
CamXpyyrnx, xenvkobakTepblH XxanaBapbir
UNpyynax, amunax, 40-eec [O33W HaCHbI
NProgunr XXun TyTam ypbOuuniaH CIprunnax
YYAH33C AYPaHIMIAH LWNHXUNTI9HA Xampyyrnax
luaapanaratan 6anHa.
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