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Abstract

Capsule endoscopy has been widely used for the diagnosis
of small bowel diseases due to its safety, noninvasiveness,
and acceptability. Despite the potential benefits of capsule
endoscopy, there are obvious challenges to capsule
endoscopy application in the upper gastrointestinal tract,
due to the fast transit speed in the esophagus and large space
of the gastric cavity. With the development of innovative
technologies, such as magnetic navigation and tethered
capsule endoscopy, the indications for capsule endoscopy
have recently been expanded. Various capsule endoscopes
have been applied to clinical practice, and several state-of-the-
art research-oriented designs and devices provide hope for
further use in the diagnosis of upper gastrointestinal diseases.
In this review, we will summarize the current status and
future developments of upper gastrointestinal tract capsule
endoscopy.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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B, (HRESN B R EE RN —MRANXE, SXE
G RO R AT IR, HLAZ AR OO 1 5 55 S BT 28 T e
PRS2 SUBGLZE G, WP T B8 B2, R
H 7 HAE BRI Z N, BRI N TC0E B A
A a] DLV BRAS 2k R i G ANSE R, (BRI 1 R
FHICAS R A1 U, AR PR 7 A i fadEid
HRRINAY, ENBEN R, . Tk
FIHEAERS 7 71, 120004 15 ARiE LR, B4
TREMIEE, BN RN A B2 TN K
W FEEFE. BT REE Rk, Bk, B
IR BT PR R BRI T I B B AE L IE A TE o 1 LA,
EREEH AR, ZRE R LEAE RTINS
RGUEHTT AN TIGR. A LiE BN R
SIS FH BARFIIE 72 kA — 253k,

1 EEEREAEIRRNATUK

I AT O T R A9 30 1 10 3 P B8 R i LA € 571
Given Imaging/A ] ) B ERFEHN 5 R 5(PillCam ESO,
PillCam ESO2)™*", v [ 2 H A PR A 7 I ANKONHE
BIREANFERS HARRME A S REE G724
HCA TR MIMGCEIRFE Y45 R4, i E Intromedic 2
] ffIMiroCam-NaviflK %€ Py Bz F1 o [ 48 B 7 R H A PR
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IFHER, T DBICERERTINIARITFHE

N FNR R IR BB R (R D).

PillCam ESO/RFE N B R 41 /& LAtA%Given Imaging
A AR — B ARk B B B IREN GRS, 2K
TN BE RS T-200447 18 1 56 [ £ v 24 dn e B Bt
R F IR, PillCam ESORHE Bt R 48 - 2 th =i
S MR S R TEK 26 mm, HE11 mm,
EUE R AT B 14 00/8D), HdEid s A BUR TR, 2K
ENE RSB HT B &% SO (gastroesophageal reflux
disease, GERD). B FHKMITK 171k & 1% B9 5
BRI GE A TE A B ) (B AT T R I 3L
X BT R (Barrett’s esophagus, BE). & @R 4mfif
Jei (IS Wi AT S RO PE RV S, e s itk 4t b
TH AL P BRI Ay i RURG AT a0 2 779k 2007
PRI AR E IR PE N BEPillCam ESO2fEHL T A
TR, RN 7 BB T, $25 TBE. &%
P RIHARIE H i s H SR A R R e et
HiAK (fujinon intelligent chromoendoscopy, FICE)gE#S 2 =5
TR A A

ANKONWHERRBE N RS ZRBENE RS
R BRA TR, 2003545 H E R 2502
m B S RHE LT X RN R, HURE R
TRBEAR . EIC SO S AR il U6 732k, I
A SER AR (ESNavifi i, R A R A F]).
JRBEK27 mm, ELA£11.8 mm, #LAY140°, FIGEGE 2
Mi/Fs. 2 TR 45 R BN Z RN R RS AR
IS WHHERRYE, BB R IELE, W T AT B S i i
A, AT RS AR B e, 2N B R
G A e oy L W, MR, G
AN 73 A 55 7 THIEAT 1R SOH, B S i B
JLIT A (BT, BT 4 FE (720 X 72018 %),
T HIRLEF(150°), FEK A B it dir (> 127N LR T4t
TERBIEAL AR . BENGE T R AGTE R R AT
b, #em 7 BEEMT I IR RO TE WO, 1S
5 I P A T i 2 WS A 00 A AT RER

MGCERFEN G R4t /& H AR HEST /AL
] AN [ P 7 BT AR A 3L EF R — 3O T B R
IR T AL FE N BB 2 St(magnetically guided capsule
endoscope, MGCE), 1% &4 1= B HE AR T A 5]
A B IR BERTT |17 A R R IR 51 S 3 &Y Rk
F K31 mm, BRI mm, BA NS #H4 (charge
coupled device, CCD)EG 1L I8E%, G TEIGHE B 4y
b, I HE 5 . 513 Rau il AR AR
(<100 mT), HEhe Wt A R XU, — TR 1 189451
A IHTIE PRI PRI 7 R, 2R BN B R G0 B i
I HIE WTAER PR 1K90.5%, HLEA B 1 g 1 AR,
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x 1 BRERTIRRNDEEREANTREAR

NERS =S EX BREA /N mm) TR (MT/7) MR ESES
PillCam ESOZ7% Given Imaging DY ==rll 11.0x 26.0 14-18 169° Enpi]
MiroCam—Navi Intromedic HE 11.0x 24.0 3 170° EBIAIEE
EndoCapsule Olympus & Siemens BAR&EE 11.0%x31.0 4 145° il
ANKONHHZHREEAE 2 & 11.8x27.0 2 140° ENp7
AR TR AT & 12.0% 27.0 4 136° EN

MiroCam-NavillK# N 5i & 4t: #i[EIntromedic/A 7] 104 EJEE IR PRIAIAIE S T ZREBEAERAEAG R
fIMiroCam-NavifRZE N Ti B & — A WAHBIIRZENEL, tH BFZe e, rHETERIm 320k, o . B 248
S iRy BRI ANER TR RBAARTN B I A REARSE R 1 9100%. 85.2%41186.1%. 1Hi%
FEVUH o H k. MiroCam-Navifik ZEK24 mm, BRI mm, RGO L yHAE I AR 1012 WA 250 R a1 ik 75 2230
4.2 g, MEFEE170°, EUSIREGEREIWAD, il —BIGPRBEN LS R 7T 50 UE
320X 32015 . HRAEE (A AR K AT T4k il A 425 i) R IR B TC 2R e BE 4 Tortoras: P2 F-20004F 4
JHEAEAR N T ), FEiEIT “ g feffelectric-field TR T —3H T B A AR RAUE e L IRAI R TN BT A
propagation)” K17 =05 5 4 AR B AR, IR #K30 mm, HAR15 mm, HELHEEEE Bt YA
IR RMiroCam-Navifl & N 8 R G0 HAT = L] HNLRIRTESE . AhFedi . DUAMMRTESE RSt RE IR BN
PPN RAF I EdvE, BERMAB R BEa Ly, RIS SEI F3)ia5), N EE AT Dlod it
AHTBE. &Rk, SVE BEAE B MTHE AR A S IR FE AT Im AR . 1 H1BA
VPR EE . B aEERN. BRMT 4 F0I4E RN BB RGHHT 18U, R T IEs R
P ER 0 1) WS LT AT £ A 5 1 7. Gi. mFEREE RGN RGO SEI AL R g

KEMZERFEAABE RS X2PERYZEE  HAURTEKS2 mm, BEA£22 mm, BiA CMOSHHILEA30M
EIT RHE A PR A R — 3K “uhiENOUARAL 7 fhds AP EEREENE. XA (<100BRTT) . A o1 5L
Ji: 3% N 4% /2 i (standing-type magnetically guided capsule — RFENHTE B HBBR 27 THA 1R KR ET 5, HH 8T
endoscopy, SMCE), HHABE/IREE. IREBUEHE . BME  ZRENG RS Lt — B HIsh ) SesFlm REI 70T
ARG SR B DU . IRFEK27 mm, B4R HTstE. MR R AT I0AE.

12 mm, SR R EHE O 2B fEoR, IR PSR WK B I B N B 20124E Y im 5P R 17—
°80-50 mm, FLEFVEFEIN136°. 1% RGCRHIEENOUARL  FKH T2 Wi ANG TT B 5 1 O 3 B B A B
KBRS, T e AN F 2 A 1 R, WA R 2 A (magnetically actuated soft capsule endoscope, MASCE), ik
BTG S S, R, A EE — 5 ARG H MR KA FK AN — AN KBS
MNI1614 BEIRRIREGLE REoR, SMCESM#E4 B T2 imsl. AR TAGIRENEL, MASCERA =
HALE, B AR ER IS W —BUEiA94.41%, X FREEER:  DBEUBIRRHL: (DAMB I A SRR PR s A
(ISR T4 B 4. (HSMCER A I A K24 min vs K, FHBERE BE 224 HAR AR /), ()8 MERHEAAR] AR B
7 min), AEF T REEE 0, GG TREM- 48 R Bz, s fiashe B diiE, el il

FoRC e iR, B A B, 23R, 29 Ss
RO (3)iid 7E F BER TR Z L =4 SR, ATl

2 EEEREARHRERE Tk MK A A | S B s AE 1B AR RE 6L, R FH A

HNE RS N GACERRIREIE SR AXESL R L. BaE s

AP it 7 — 2 T Ak T G 2 1 R i St FA 2R B P B (string-capsule endoscopy, SCE): 20034

RN RR, ZAZGHIWEKELHNE R, HAEJE  NeuZ i Fl RN BT IR LK, BKN
B ER AR R K150 cm, BAE1 mmffH 4R AL 100 cmf) 222k 2 T-Given Imaging 22 7] 4= 7= M2 AL ZE Y
AN IR BT Z IR BN SR KRB E BMARIRSs Bl BEBFRALE TS 34 minBEi1-2 ecmfiE
mm X 9.9 mm) [ [FRHA B S EIEREEEZGOMUFY)  FERIIRL, MU REFMEIL60 cmiN 218 [RIH. RN
T = EUR 7 #3680 X 48018 K). 20174 —TAIN  BENBEREE R UPIRARIEME, /EBE. & Rk 7k

Roishidenge  WCJD | https:/ /www.wjgnet.com 962 2021-08-28 | Volume 29 | Issue 16 |



(RIS TRy A PR 3 77 T8I 22 42 20, {HiZSCE =R
BRAPEZE T (1) REE U AT, )7l AT i 7K
TR T IRIEME; QYL RE AT PR (<30 mm), Toidiit
3 BB R B 1 i . 20094 B 207 [ Ak
R RARENGE, Bt 7 — MgV LR ERN R
Jis & P4 i (sleeve string capsule endoscopy, SSCE), i ZE4:
FEFURER N, R8RSR S M . 27K
BRG], BRE SRR LRI EFE. I 2 filfi R
HIFEA 8 FIA EERDIR S I R L R WISSCEAE
I FH I S8 A LR J e 2 it kT 2, $R IR
Joi B e, AE BRI KOS T SIS B E . A
ERARBNGAETREEREFHDHITE. M
LIRS, B 2R L T20184F K SSCEXU# Jy ]
PRl d7 e ¥E P 3 (detachable string magnetically controlled
capsule endoscopy, DS-MCE)™*". DS-MCER[I}4—/ -t 58
E AR B OB RIERE, K5 —RKEN
80 cmf) 7 LAAHIE, T3 0ER 1) 5y — i 1 5135 S8 AHIE.
MEERETE RS, B R A T O RN, A
B 5 RPERI ] 73 B, B AR R IR B 5
Rt RS K& BRI B . Nk
7, [RIF g U IRBE AN, I AN B SR8 R, 2
VBRI 1, S EIE, DS-MCERH @ T
FRHE PN B R B A,

FRLR I HE S A3 A B (tethered capsule endomicroscopy,
TCE): Ray%5"™ Mt 4iilgl i (5 + R (optical frequency
domain imaging, OFDI) 5 R&/RFENFAHL G, FF R H—
Tl R LR BN BL(TCE). B w IR a I il g
XHHACTEE BEBEAT3DIUZ, $K4330 pm(B1a]) X 7 pm(il
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