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Abstract

The introduction of capsule endoscopy (CE) in clini-
cal practice increased the interest for the study of the
small-bowel. Consequently, in about 10 years, an im-
pressive quantity of literature on indications, diagnostic
yield (DY), safety profile and technical evolution of CE
has been published as well as several reviews. At pres-
ent time, there are 5 small-bowel capsule enteroscopy
(SBCE) models in the worldwide market. Head-to-head
trials have showed in the great majority of studies
comparable results in terms of DY, image quality and
completion rate. CE meta-analyses formed the basis
of national/international guidelines; these guidelines
place CE in a prime position for the diagnostic work-
up of patients with obscure gastrointestinal bleeding,
known and/or suspected Crohn’s disease and possible
small-bowel neoplasia. A 2-L polyethylene glycol-based
purge, administered the day before the procedure,
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is the most widely practiced preparation regimen.
Whether this regimen can be further improved (i.e.,
by further decreasing its volume, changing the timing
of administration, coupling it with prokinetics and/or
other factors) or if it can really affect the DY, is still
under discussion. Faecal calprotectin has been used in
SBCE studies in two settings: in patients taking non-
steroidal anti-inflammatory drugs, to evaluate the type
and extent of mucosal damage and, more importantly
from a clinical point of view, in patients with known or
suspected Crohn’s disease for assessment of inflam-
mation activity. Although there is still a lot of debate
around the exact reasons of SBCE poor performance in
various small-bowel segments, it is worth to remember
that the capsule progress is non-steerable, hence more
rapid in the proximal than in lower segments of the
small-bowel. Capsule aspiration, a relatively unexpected
complication, has been reported with increasing fre-
quency. This is probably related with the increase in the
mean age of patients undergoing CE. CE video review
is a time-consuming procedure. Therefore, several at-
tempts have been made to develop technical software
features, in order to make CE video analysis easier and
shorter (without jeopardizing its accuracy). Suspected
Blood Indicator, QuickView and Fujinon Intelligent
Chromo Endoscopy are some of the software tools that
have been checked in various clinical studies to date.

© 2013 Baishideng. All rights reserved.
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Core tip: This innovative, concise and “unique” review
(structured as Q and A with several tables that make
this paper very easy to read and hopefully enjoy-
able), keeps narrative text to the necessary minimum,
in order to guide the reader to consult the wealth of
information included in tabulated form. These tables
are the outcome of the authors’ personal endeavor to
compile in a detailed, yet easy to refer way, informa-
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tion that has often been overlooked by the plethora
of similar reviews and/or info on contentious issues in
capsule enteroscopy. We believe that this document
can be used as reference for study, in reference lists
of future manuscript and as important guide for future
clinical research on the field.

Koulaouzidis A, Rondonotti E, Karargyris A. Small-bowel ca-
psule endoscopy: A ten-point contemporary review. World J
Gastroenterol 2013; 19(24): 3726-3746 Available from: URL:
http://'www.wjgnet.com/1007-9327/full/v19/i24/3726.htm DOI:
http://dx.doi.org/10.3748/wjg.v19.124.3726

INTRODUCTION

An eatly conceptual abstract on capsule endoscopy (CE),
entitled “an endorobot for flexible endoscopy, a feasibil-
ity study”, was published in 1994". Then, in 1997 two
groups of pioneers, initially working independently in Is-
rael and London, joined forces to achieve witeless endo-
scopem. Three years later, in the Digestive Disease Week
meeting of the millennium and almost concurrently in
Naturd”, Professor Swain presented the world’s first wire-
less capsule endoscope.

Indeed, the brainchild of Iddan has revolutionised
the field of gastrointestinal (GI) diagnostics, turning into
reality the concept of painless and wireless endoscopy.
Furthermore, the introduction of CE in clinical practice
increased the interest for the study of the small-bowel.
Consequently, in about 10 years, an impressive quantity
of literature on indications, diagnostic yield (DY), safety
profile and technical evolution of CE has been pub-
lished as well as several reviews. Therefore, we aim to fo-
cus readers’ attention on contemporary and contentious
issues, often missed from similar reviews on the field.
We herein present (in a comprehensive yet user-friendly
manner) a systematic review of the current literature in a
form of question-and-answer. We expect CE readers, of
all experience levels, will find this review useful source
of further reading and reference.

WHICH ARE THE DIFFERENCES AMONG
THE CURRENT COMMERCIALLY

AVAILABLE CAPSULES?

Since 2001, the year of approval by the Food and Drug
Administration of the first video capsule with the pro-
phetic, yet slightly unfortunate, brand name mouth-to-
anus (M2A®; Given®Imaging, Yoqneam, Istrael), a total of
more than 2000000 capsules have been ingested world-
wide™. Furthermore, over the last decade, technology has
improved in the field of CE as competition has become
quite stiff. At present time, there are 5 small-bowel cap-
sule enteroscopy (SBCE) models in the market world-
wide (Table 1), Although similar in size and shape, they
differ on several technical aspects. Of the 5 SBCE, four
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are in widespread use, although most of the published
literature studies are with PillCam®. Nevertheless, head-
to-head trials have showed in the great majority of stud-
ies comparable results in terms of DY, image quality and
completion rate (Table 2) e

DO HIGH-GRADE EVIDENCE SUPPORT
THE USE OF CE IN CLINICAL PRACTICE?

14]

In recent years, many authors'~ 'Y reviewed systemati-
cally the validity of SBCE in clinical practice. Out of this
evidence base, it clearly emerges that in daily practice the
leading indications for CE are: Obscure gastrointestinal
bleeding (OGIB accounts for 60%-70% of all SBCE ex-
aminations wotld-wide), and Crohn’s disease (CD; known
and/or suspected). Other clinical indications, although
less common, are coeliac disease, small-bowel polyposis
syndromes and clinical suspicion of small-bowel neo-

lasia ™', Therefore, we decided to summarize (Table
3)"" the results of the more robust - from a method-
ological point of view - publications which addressed the
role of CE in the field of small-bowel coeliac disease.
These meta-analyses have formed the basis of national/
international guidelines, which place CE in a prime posi-
tion for the diagnostic work-up of patients with OGIB,
known and/or suspected CD and possible small-bowel

. [33-36]
neoplasia .

WHICH IS THE BEST PREPARATION
REGIMEN FOR SMALL-BOWEL CAPSULE
ENDOSCOPY?

This certainly is one of the most contentious issues in
CE. Since the introduction of CE in clinical practice, it
was clear that small-bowel cleanliness is one of the key
factors (as in fact is often the case for endoscopic exami-
nations) to guarantee high diagnostic performance. Thus
far, several studies have been performed in order to test
whether the administration of different purgatives and/
or prokinetics would impact on small-bowel cleanliness. It
is noteworthy that these studies are rather heterogeneous
in terms of type of laxatives administered, dosages and/
or administration schedule (Table 3)***. Furthermore,
in some studies laxatives and prokinetics were adminis-
tered concurrently, which is probably a further source of
bias. Essentially, the current evidence base suggests that a
preparation regimen based on laxatives [more specifically
polyethylene glycol (PEG)] is more effective -than fasting
alone- in improving the small-bowel mucosa visualization.
Among the PEG-based laxatives, a low volume schedule
seems to be at least equally effective than high volume
regimens”™". Therefore, a 2-1. PEG-based purge, admin-
istered the day before the procedure, is the most widely
practiced prepatation regimen. Whether this regimen can
be further improved (ie., by further decreasing its vol-
ume, changing the timing of administration, coupling it
with prokinetics and/or other pharmaceutical factors) or
if it can really affect the DY, is still under discussion””

June 28, 2013 | Volume 19 | Issue 24 |



py
dosco
leen
Capsu

iew on

bulated revie

Ta

tal.

idis A e

ouzid

Koula

STING
L TE
AECA
F N
FOR CTIO
LE LE
THERE TIN) AS NDOSC ive Valusﬂe
. 3
Is EC EE dictivi S[ .
i re . S
. (cAL"ROTR CAPSUL cgative feffecﬂveﬁenkely
EE (o) its n ost- an i
g g "F di ble ¢ ilable stic
B L Y an idera availa iaocno
:q‘: EJE TOO : hlgh D 1 consi Wldcly ther di ﬁhough
0 S5 O 1ts show ins less to o ¢, alth n
= < = 0 Due t E has mains ared ermor . 1t ca
S N o e when el Futh o i some
8|0 S o E = S T W el afe ion in 5,40]
] = EE: o Z ol cver, iVC, 1l-bow Nas tion [13-15, .
2 ' 3 SE ] s 5 How ens sma vera reten 5%
‘5 qEJ —g S 8 g b=} k= :i re CXp T the . red o SulC as 1 tion
=3 g < I=| Qg mo ities fo side K (cﬁ.p ich elec
a9 : = S] & 2 litie con ) ons s hlg WS S th
os I O % < moda erally licati ted a t allo moo
s |2 c a, @] . (S8 mp or tha rs
S |2 S 3 £0 is g compr rep ds d/o ver,
. e S & 2 CE evere S 1S etho d an Howe
T g -5 E S S to s roup t m ete h. m,
P o = a. 5 g ad 5 bg 01 o tafg oac for
relr © 528 I g2 e ey, any e a e e e o ke issues,
=g IS ] 5 p uen henc welc be e hese i
z: 8, g ) v 8 nsequ es, is a 1d Il ¢ ectin
2& |8 g g -5 Co idat E, Shou. of a rot
5 eS8 = ° = § of cand 5 of SB(iiOn to?}ﬂ In light faccal Calposed. In
o = iver C . : O . :
_ g 8 3 g » “dehvech s§16 and fast [of Whlch’C been pr Opsettlngs
<3|y > 58 any pr ensive n tests ilable] hav: ies in twi drugs,
5|~ & z g fe, inexp mmatlod Iy avalaCE studi mmatory (Table
b 2 : sare, infla ide B B i-infla e
& 3 <s lin w! S -in ag f
® a re mn } ntt am: . fe)
g 8 = = f ”g* faCCc) is the mgeen used teroidal fa mucosal‘ dicffll pont SS-
58 |s > Tz (F has on-s to clin asse
2 g |3 k) 3 FC ing n xXten m a for Q-
TE = o = fact, tients taking cand ¢ tantly fro ected 4gDIn these pff
& g 3 . tyP, r s 45-48] -
o = «© B fg mn paaluate thC re 1mp0 Wi Of Subllje 4)[ on a cut Ot,,
= o = — o] 5
g< RS < : £ i and, mts with knotjvity (Tagreement ening tes nt
Eo % = ien ion ac 2 “scre ese
SE (& = ) a2 4) in patie ation clear ive “s ity to pr
B 2 e - 27 view, mfpinﬂzlﬂflmhCre is no St_effecﬂvssibihty ¢
o) o)
- 0 - % E ment O]though tto be a Ch higher p
S0 .5 . a s it
2= R8 g o e ety those wi
o N — v & Clﬁ . tlfy
3 8 X = =2 lev iden ions. TIC
g |, < = x By ble to el lesio NOS
2% |8 TS @ g8 A ll-bow DIAG LL
SE X < 2E | 2 Z sma ME SMA
s 2 - g 15 HE SA THE
Q" ~ § 5 ‘ (% E HAS CET Y ALONG tions and/
5 2 > a g IT enta lCd to
XS & N = s 9 IL res fai .
gz 29 : s CAPAB sty case phom CE ently di-
] > g < ! ? S, Mo inw bSequ. in-
=g 5 g & g < % BOWEL eral paper ,paﬂentsh were su d lesions snd
S = 9 L os AY ing hic isse €
> g o 53 = B re se ort - W h m larg
g = £ S g N re a ies, rep 10ns 952 Qe ionally ugh
= ol 191 B & Z A a. The eries, I les NG . Slol:1 51 Itho
5 S 5 3 = © S we ities cca BOS - A r
= o =] © = < < =) casce ll-bo litie e O | . (0])
] o M = < o = = ) or R ma. oda ) we WE. Of p
€ £ g 3 ol identify s her m logy 1l-bo ons for
3 =] ~ 3] en ot . ho a as at
N | 2 g Z £ id ed by tic pat imal sm the re ing th: he
2 = ~ < £ < agnos eoplas he proxi about emberi id in t 3]
e = — . n in t te m 1 [53],
g 8 z 23 ding d in deba h re ¢ rap 15,
3 8 8 2 clu te f is wort is mor bowe
5] 8 O @] o E loca lot o 3. 18 Wi S 1§ m all- inal
< = 8 O a = often ; il a [5. 1t res e sm _lumin
5 %2 3 O = g g there is StlforﬁflancC ’sule proits of tg/ of intradetailed
%ﬁ E 3 - <+ Q‘ ?D SBCE perteerablelcaper Segrnetions an/prevent dies re-
g N N £z on-s in lower secre er Il stu ew
E = - < z 3 % any n al than ue bile tly hamp arises a f the f S
g m £ . < > & £ proxim re, opaq sequen 5 Summ. h one o V), wa
L E - more, on le hic (Ao ides
< oz £~ Z I ther icht ¢ Tab in w ter ide
s | e = BT fur mig ion. s in f Va rovide
o I < g . t izatio am o ep
= 3 22 4 tent o liza f ex lla bas E in
S IR = == € con isua o pulla ¢ nce SBC
2 $ S $38 2 a vl ber he am is evide f n
°© -~ = © o E Ccos num t S €V ions o cve
: 1S . 21 s 2 murtiﬂg thel 1andmasrs%<silence’ o hmitaﬂonresﬂnglﬁ’ ince
S 3z | E 3 913 =) i) O e [54- . the nte ed s
5] 2 g g g =@ % % g P aﬂ_boW. CE ion of bowel. 1 onfirm 50%
° ™™ _‘g:_; g % (:)E E el Sm‘ble durlng ﬁrmatl 1 Small— ¢ been C d in > nt
Z (S 3 3 2 B 255 isible t con ima no issed i orta
2 13 53 & £35S vistt rec OXIm: have s m mp
= IR 8 s o - = indi he pr ch wa an illance
S 3 3 2 § < e : S g an ing t B whi AoV iously veil
—_— (U] 2 & < __g 9% & & &= 1 atlng ies the i bvio sur
] ° ° g < = ke &8 B valu ) tudi rs, is is o d as mes.
= b 8 S BT 2F 2 T g ¢ ers igato his is of used dro
8 & 8 3 e @ = - 2 g‘ﬂog in eatli . invesﬂ.gations' T SBCE IS1 posis syn.
1 Bl = =1 @ =] =
H | . (29 O 2id1 as broher epecialy small e pl
B =) 9] O SO O SB eCl: -
| g PRk B < g 2509 of especia sma
% E § = = E» o 3 - 28 ;i rawback, ients with
wv sl = [\ .
5 O 3 =] e} = % o) U\ E: d n patl
& S = & <D 5 o toola 1
I i e 2. % % g %
2 I g d 2T
Y| g 5 8¢ Z EEE
= o= [} (] o ~ 8
I > s § g O g S =
E < % <) o] 25
g & & i
= IENE
< I
[ad

(49

24 |
Issue
19 |
lume

Vo

2013 |

June 28,

3728

ignet.com

wjgne

WW.

Glw

e W]

Rishi



Koulaouzidis A et a/. Tabulated review on capsule endoscopy

"awry JISULI) [OMOq
-[rews :1,1gS ‘serseidaor3ue jo Surperd 0} s193ay 7 ‘eMoqg-[lews gs ‘(A[reonsnels) jueoyrudis JoN SN ‘arer uonaidwo)) D ‘syusne ] :syd Burpasiq reunsajuronsed amosqQ :groQ ‘Adodsopus ansde) gD ‘praih onsouderq :xq

sonoerd

[eIIUI[ UT UOHRISPISUOD SPadul “(S3dIAdP Yjoq (Vd ‘umoyua|y Apuapuadapur aseasIp gg ut A

Ppasagze yorym) sdurpury redrdofoyed passmu ‘eorowry sndwiAjO)  so3eSnsaaur omy Aq pasATeue SoapIA [V « ‘suorjeunurexs gs jo

£q pasned A[ureur ‘9ouepIodu0d 9JeISPOIA o 0G0 = ¥ 989 :swdsAs D) oM} 3y} Suowre SSUTPUTS JO 3OURPIOIUO)) sdmsdeDopur « ‘eSIDA JDIA JO “IdYe] | g sdnsdenopug ayy D 70 (s@msdeopug

‘XQ pue 1660 < d “(%8) 09/ =emsdedopud sa (%05) 05/ST sWeDOMN ‘S Ul KA« (P10 NG ‘[N03G  £q PAMO][O] IST1J IR0 DRI MO[[eMS S0 GUWIRDOIIA)
D 03 SpreSar YiIm JuaIafIp A[[eonsne)s jou 8¢°0 = d “(%06) 06 /S sdmsdeopuy sa (%96) 05 /8% sWEDOIIA D4 “P¥] 0D dIPANOIU]) 03 pauSisse Ajuopuer sem 3d yoer 4 oAl uostredwod  anued e
a1om su)shs Adodsopus ansded omy oYL 4 {0G :POJ[OIUD S} 4 SUIEDOIA o  ‘SUOTIEDIPUL SNOLIBA JOJ ) 0} PALISJOI S} ] o -29dsox ] peay-o3-pedf] o[dulg  emsny  eq

20°0 = d “A]9An0adsa1 ‘53583 A (+) JO %T'G6 S2 %9'8L PAYRUSPI SHOGWEDOMIA S2 ZgSHUeD[[Id «
‘Afpandadsax
“SUIRDOIIIA] 52 ZdSateD I Yim s3d Jo 947'96 s2 9,9'9% ut paurejqo sisouderp A (+) 4 s1opear 1adxa ¢ Aq paunzograd
(G0 > d “uru gz sa ( dwn Surpear ueaw) gSaueD[[I] S2 «WeDOIIA Yim 13uo] awm Surpeay] SeM SIOPEAI A} UddM]I] JUDLIITLSIp

(600 > "M €T 2 89T 1 LIGS Ueawwr) gSsUIeD[1 ] 52 «WeDOA M J23uo] 19S5« (12easy Jo sased Jo mataar a3eur-Aq-a3ew 4 AU

(c00=q ‘weaubog ‘Surewy ‘s1opeal (SgD) 00 <) pousLRdxe 52 79S GSsWeD 1]

100 Jo sisouderp ayy 1oy Aousnyge ApA1dadsal ‘9,798 S2 %9'9F :WWEDOIIA] S2 7 dSaWeD[[I])SWwalsAs g0 g A} Suowre Je[urs X« sU9AID) ZdSWed[[Id < 7 Aq 19pI0 WOPUEI € UT Peal SOIPIA « :(anfea ) duEpPIOdU0d

a[qeredwod pamoys SwjsAs g2 7 UL« (990 = ¥) SwWL)SAS 7 3y UIMIa] 2dUEPIOdUOD dnysouderp Aropejsnesq /(8210 YINOS ‘NOdG “I9pIO Wopuel e onsougerp ayy
uedyudIs A[eonses jou dUIHIP (9 1'TF) S95Ed A (+) JURPIOIUOD ()¢ PUR (9 F7H) SISED 9A (<) JULPIOOUOD [Cq  “PY] "0D) JIPIAOLU]) U [eAISIUL Y T  Je SFD) ¢ pajsadur 1d yoeq 4 Al Jouonen[eAd  AMUD onl? 42
‘X Y81y APYSI[S B PaMOUS «UIeDOIIIA o ‘pasATeue soapia /syd ¢/, “(sanssi [earuyoay 1) paurerdxa syno-doip ‘s1d ¢g 4 a0 o 51d g[OO ¢ -22dsorg peay-03-pedf] -ONN|  ddUBL] YOI ]

AQ ur aseamaut (SN 4nq)

1481 paonpoid gg we[[i] pue weDomA $£°0 = ¥ '9%G /8 swsAs ansdes omy ayy Suowre sSurpuy Jo 3DULPIOIUO) o ([eas| (sure0ImA sa

a3 yim Adoosopus apnsded renuanbag 4 {(%06) ¥¢ /1 :(sansded yjoq jo aanippe) xq«  “‘wresubog “Gurdewry dS dY3 paypear pey gD 151 dSaWeD[[I]) SwasAs

“Aousroyye djqereduiod pamoys 0T =d (%L T%) $2/01 95ueDIINd (%8'Sh) 7T/ LT «WeDOIA A0« «UdAID) gSaueD[[Id «  Yeyp payedrput £dodsoronyy 25uo pamorems ansded omj jo pue

swysAs amsden g o ‘ssaEyIIRAaN « 1€0°0 = d “(%69) ¥T/F1 4SsWeDIILd “(%€8) ¥ /0T «ureDOMN D« (82103 3nos ‘[nosg Sem D Puodass 3 ‘S T JO T MO[[ems AQ @duewioprad
D 2yS1y e pue 700°0 > d “UIW 9FF GSaWED[I] ‘U g()/ «WeDOIIA] :own Sunerado uesj\«  “Py] “0D) JIPIANOIU]) 0} pauisse Ajuopuer sem 1d yoer 4 9AT} [EOTULD9} JO UOHEN[eAD DU vAION (1112
o Sunerado 1e3uo] e smoys we oI 4 1p :PO[[OIUD S} ] o @UWEDOIA «  ‘SUOLEIIPUI SNOLIRA 10§ HO) O} PALISJII S} ] o -00dsoi] peay-03-peap]  o[duIg ynog  wry

D JUSISJIP 7 UsaMIdq (w8 rewr oewur (2251
DUDIDJIUT [EIIURYDIUONII JO YOe o  u Jo adeys Jusiagip) puryq jou Surpear soapIA “paznuopuer uoysadur ySnoyyy :suoneyur]  ‘uresubo ‘Buiewys S J0 uostreduwod peay-0}-pedt « dSaured[[Id
‘wa[nsdeopuy ayy SuLmoaey 800’0 = d ‘8F'0 = ¥ (%SH2) 16/8€ uPwaRIZe [[e1AQ) *HD) JOYI 10§ PAH0dar SJUIAD 9SIOAPE ON o UDAID)) SxWED][I] « £I9PIO PIZIWOPULI U SHD) JO UOnSa3U[ o sa wdmsdenopuy  (samued
Ayirenb a3ewr ur 2dUBISHIP 2A1IGNG 4 ‘C UT PaLmMO00 JuawaaIdesi( *(SED) Yioq WoIj) [EULIOUJE Se ] ‘[EULIOU Se Peal SOSPIA 17 4 {(vd “umoyuaqy  4rede unu (f yuedonred yoes £q pamorems (gro0 yim sid ur )
‘98uex payrodar Arsnoraaxd auy ungm xq ‘uoge[ora [000301d 105 s3d ¢ + suosear [edrua) 103 papnPXa sid ¢ ‘€9 /TG eIep J[qereAy o “eorpury osndwAi[Q) gSsueD[[I] pue samsde)opur « 24T} AQ) ouewroped  anud SRS IV 12
Jqeredurod aALY pue dJes aIe SaIAP YI0g « 169 :(sareway) 9,87 > 10 (sarew) (9 T¢ > JIDOJEWSLY UM 0 pasnjsuen) g0 YHM s} ] « sdmsdeopur « 51d g[OO ¢ -22dsorg jouostredwio)  -mMA PayU)  dARD)
I9PIO Wwopuex

sd[nsdeD0pud M awy ajo[dwoour a1om SUOTBUIUIEXD GxUIeD[[I] ‘(x Ul gD JuaIapIp Sursn (somsdenopug

Surpa0091 1930 3y} 03 anp (1) ST ST« dnsdedopug 4q paodlap Inq gSswWeDLd du 4q pajoatop jou) SSUIPULZJ gS UePIodSIP [[e U] « SHO T 031epun 0} s gSsWeD[Id)

‘gSaureD|[d wey; Surpaoiq ‘SN = d “(%08) 09/ST sdnsded0pud “(%¥h) 06/<c 4S=WedINd “(¢d 9S) Ad < pazZIwopues s} J ¢ swaysAs 5D om} Jo
[2moqg-[[ews pajoadsns yym sid ur saomos ‘SN = d (%86) 06/6T s2InsdeDopug {(9%26) 06/9¢ SsWwedIIid ‘A 11220 < (oressy 0PI WOpURI U 2 JUSIDHIP AQ pue 2duewsopad it 4
Burpasiq azow 10939p 03 wdMsdeopuy SN = d “(%00T) 0% /0¥ «emsdeDopuq 4(%78) 0F /€€ 9SsweD[I] YD« “‘wreaubox ‘BuiSewrs  Sursn sgD) g 0319pun 0} paznuopuel s} J « QAT} [EDTULDI) JO UOHEN[EAD  DIJUAD uureur
10§ pua1) JuedyIUSIS-Uuou A[[eonsnels « ‘0F :PO[[OIUD S} ] UDAID) SaWeD[I] ¢ 51d DO ¢ -oadsorg peay-o}-pes] o[Sulg Auewnon)  -Mepy

adfy

uoisnpuo) (s)swodno adfy 1D usissq Apmg (s)2AR(qO anud) Anuno) Y

swd)sAs Adodsopud 3jnsded [amog-j[ews Jo S[en) peay-03-pedaH g 3Jqel

June 28, 2013 | Volume 19 | Issue 24 |

3729

WIJG | www.wjgnet.com

T
JBaishideng®



Koulaouzidis A et a/. Tabulated review on capsule endoscopy

(1000 > d) dd Pue (1000 > d) Ayderdorsius 15 “(00'0 = d) T + D 100°0 > d) ¥eddS s2 5D A Ul oua1e1p (D paystqesse yim sid) sisdfeue-qng

9se3SIP §,UyoI1)

(160 = d) 3d 10 (£0°0 = d) Aydexdomus 15 “8F0 = d) 11 + D “(60°0 = d) YeddS 52 5D AQ Ut U211 ou :(qD paadsns ypim sid) sisdfeue-gng 4s Sutmiors
(%€6-%6 TD%S6 910 = d “%TC = AI) RINGS 52 5D Ad paredwod Apnis 14 £oemooe -uou yym spusned ur
(%08-%9C TD%96 1000 > d ‘%8¢ = AI) “Hd 52 HD A Pareduwiod sa1pnis 7 < 159} sanepow dysouderp
{(%09-%ST TD%S6 ‘T00°0 = d “%8€ = A1) AeAanoadsar ‘o,0¢ sa 969 :SIsAporayus /Ayderdomeiue 10 se g A paredwiod (g6 = 1) SAIpMs ¢ 4 onsouderp  Goog oo 03 pareduiod
(% LT-%T 1D%S6 ‘200 = d “%ST = AT) Apandadsar ‘9,93 sa 919 :aD W1l + D s 4D Ad paredwod (11 = 1) s3Ipnis < josisAleue  Sny gD jo pRI& ayp jo wl?
(% 1G-%8C TD%S6 1000 > d “%0F = AI) Apandadsar ‘% g sa %9 :D ut Yedds se 3D Ad paredwod (06 = 1) sarpnis 6« $1d 05¢ 6 B8 ¢ RPN -V/N SisAeue-epuy  IIS9U,
SPOYIaW SJeuLId)[e S F2) JO SN aY) YILm sawodno jd pasoxduur ojur sje[sues [[Im S)NSa1 aSaY) JOYIRYM UMOUNU[) o aseasip
{30URLINDAI G J0J PAJEN[EAD JIOM PUE (1D PAYSIqeISd Pey oyMm s)d Ul SPOYIou Y30 [[e I9AO ) JO 9N AU} YIIM P[aIA ur justuasoxdur pasIeiAl « gsur (sishpomyue  Aoemooe
{aDgs Surmyorns-uou Sursouerp 10y 4] ‘Ayder8orajus 10 1 + D “AydesBorper gg o) roradns osfe sem ) 4 10 yegds ‘ad) 159} @
‘gD Aq suorsa] Aroyeururefyur sanIEpow ogsouSerp GOz Pue GO WM asn
“Ie[NOSEA [EUOHIPPE JO UOTRZI[eNsIA 0} anp ‘s3urpury juedyrudts A[reonunpd 105 90¢ < st AyderSorper gg /g 190 gD Jo P[OTA [ejusuaiou] « aaTjeuId)[e s2 OES Jo sisAfeue  [udy  Ioj sIsATeue-ejour el 12
‘(Adoosopus aaneradoenur 0y siqeredwod pp1k) groo yim sid ur A3ojoyred gg SursouSerp 1oy AydeiSorper gg/qJ 03 jouadns gy« sid g6 0z 08 ¢ J0 Koyes pue xq BRI -V/N :Adoosopus smnsde)y  uoyySre]
SPOUIaW SJeULId}[e S §) JO SN 3Yy YILm sawodno jd pasoxduur ojur sje[suer [[Im S)NSai aSaL) JOYIRYM UMOUNU[) o aseasip
{30URLINDAI G J0J PAJEN[EAD JIOM PUE (1D PAYSIqeISd Pey oyMm s)d Ul SPOYIaUL 1930 [[e I9AO ) JO 3N AU} YIIM P[RIA ur justuasordur pasIeiA 4 gsur (sishpomyue  Aoemooe
{aods Surmiprns-uou Sursouderp 10y 7 J “Ayderdorsius 10 “I1 + D “Ayderdorper gg o touadns osfe sem D 4 10 ¥edds ‘Ad) 159} @
‘gD Aq suorsa] Aroyeururefyur sanIepow onsouderp  Gooz  Pue groO Yim asn
\Hﬁﬁﬂumﬁ\r TeuonIppe jo uonezifensiA 0} anp \wwc..—.ﬁq_.w uﬁ—duc._ﬁmmm \A—.—.NUM—H_.—U 103 Qcom < SI %&Qﬂ%owﬁﬁh 4qs. \ Hd A0 D Jo ﬁﬁwﬁ% Tejuswo U] o 2AfeUIR}E s2 OGS Jo m«m%—.&r—d —.:Qz\ JI0J w_w%—glm«mg A\ 1 m:NB 12
‘(Adoosopus aanesadoenur 0y sjqereduwod ppik) groo yim sid ur A3ojoyred gg Sursouderp 1oy AydeiSorper gg/qJ 03 ouadns gy« sid g6 V4 08 4 Jo Ayayes pue X BRI -V/N :Adoosopus smnsde)y  uopySrep
duRIRHIpP ou :(sSurpury , 1Yo, Jo smoumny) g s2 Xd-3D <«
(%ET-%S TD%S6 10000 = d ‘%6 = Al) % 52 %L1 :(suotsa] A1oyeunureyur) g4 se AQ-HD €
(%€2-%6 TD%S6 100000 > d “%9T = AI) %0T 52 %9¢ :(Suo1sa] renases) g se Ad-HD €
(%29-%01 “1D%S6 “L00°0 = d “%9€ = A1 ‘FT = #) RIN 4S s2 5D 30 (s3urpug juedyiusis) [ paredwod Apmis | «
(%8T-%6€- 1D%G6 ‘€L0 = d ‘%9 = AL ‘LT = 4) wrerBoiBue dL23uasdw sa g JO (sSurpul jueoymidis) X paredwod Apms | «
(%6L-%¥ TD%S6 ‘800 = d ‘%8E = AT ‘g = 1) siskpomjus 12 sa 7 Jo (sSurpuy juesgrusis) xq paredwod Apnis T4 sanIEpOw
(%9T-%9T- 1D%S6 ‘0'T = d “%0 = Al ‘ch = 1) Adodsorejua aaneredoenur sa g3 jo (sSurpuy juesyrusis) xq paredwod Apnis 1« aaneredwod A0
(- 1D %S6) € AITepow oW 140 H LM Sutpul jureoyruis A[eonurp feuonippe auo peiA 0} INN«  yeggs oD% Loemooe 4150 ym
1%81-%SC 1D%S6 “T0000°0 > d “%9€ = AL {(1eddS) %9 sa (3D) %<k sem Ad sSurpuly Juedyrudis A[eomrp 1044 -0 pue (&yepour 159} syuened ur sanmepour
(%02-%8Y 1D %S6 T0000°0 > d “%68 = AI) Apanoadsar ‘98 sa 9 /9 “edds se 5 Jo AQ paredwod (g8 = 1) sa1pnis ¢« 88 aaneredwod opsouderp  gopz  dnsougerp Iajo o}
19%8€-% T 1D%S6 “T0000°0 > d “%0€ = AL “(d) %9t 52 (AD) %96 sem Ad (9. = ) sSurpuy yueoyrudis Areontp oJ 4 ‘Gd-4D joppi-ad  josshreue mdy poredwod gD JO PRI 00
(%EF-%9T TD%S6 TO000°0 > d “%SE = AT) A[pandadsar ‘98z sa 9%¢9 ‘GID0 W Ad s2 5D AdQ paredwiod (96¢ = 1) SAIprs pL4 96€ 14" 08 @ Jo pRI&) AT PN -V/N 2 Jo sisfeue-elowr v 19)SaM],
(LE€F MO “% 1 52 %¢€) aD Wim syd ur juanbaiy arowr uonuajar ansde) ¢
(%9) s1d 6 :s1uaA2 2S19APY < 9sBISIP SISLISTP
9000 > ) (%8) D ym sid ur ueyy (%£1) GIDO U USHO 210U ‘9 €T U paLmdd0 FOgs Ae[dwoduj 4 (@D gs ur (sisfporsyus  Ademdoe s jo sisougerp
(0°86-6'0€ 1D %S6) %SF 25eaSIP SUYOID 10§ (IFH-9'6C 1D%S6) %LE ‘AIDO 1044 /£ pue 10 egds ‘dd) 359} G002 I sanIfepowt
(667962 1D%%6) %1 dI1D0 sanIfepowr opsouderp  Tey [EUOTIUSAUOD s
SeM safjI[epowl saAeUILBI[e s2 HDYS JO @WE@CG w>ﬁww0ﬁm JO 911 9] Ul SdULISJJIp ﬁOAOO& anjosqe a3 :N..Nv 9SeISIP (S 0] DUSISJJIP 9jel sy} \——th\wOA @wNv QAeUId}e S Jjo mwm%—dﬁd -9961 %QOU@OHQ«EQ wﬁﬂmnmﬁu F:NN_ 12
‘er2)L uotsnpul Jouw (sjusned ggg) sarpms 1« sid 9gg yAS /81 T dDdsjoLppes/xa eI uef sIsATeue-e1p]N ouLrejN
mEmm~&0wﬁ pue D ﬁw«um&wﬁm \ SJIUTJOP YIM PIjeIdosse SI ¥ JME \A~®>ﬁm~w‘~ vV«
1 Mo pue [ YSIY PIM ‘GIDO STHDFS 10§ UOREDIPUT LOWILIOD JSOW ‘90USH <
(aD) %1 “(swoydwds resrurp) %97 (A190) %7 T umopyealq 1% T :([e12A0) S P3[ood « MOTADI
(AD) % ¥8 “(swoydwuLs resrupd) %368 (dID0) %9'€8 UMOPNLaI] %G8 :(Te1940) YD PAI0O] 4 aseq onewR)sAs v gDds
1(%0709) erserdsApordue :g1HQ 10§ asnes jsauOWOD) 4 HD) 0FSTT NDULPIAD (00T JO sajer uonuLIaI
‘APAndadsa1 “96'aG ‘% €SS ‘%S 09 ‘% 66 erseidoau ‘aD ‘AID0 ‘[[e12A0 10§ S PA[oO 4 ‘Sid HDESJoMI pue  jo moradr  uef pue ‘uona[dwod enl?
(%¥01) D peswadsns /ayunap {(%9°0T) swoydwiAs eono jo uoneSnsaAul £(%(199) AIO0 SUOHEIIPUT UOWIIOD ISON 4 £5/CT yred yred T DA ‘suonedtpu] dneweisAg - (00 ‘UondAIp ‘suonedIpu] oerg
sisAjeue (23ep
papnpul -ejawl  punoy sio puod -
S[eNpIA  paJajud SIPN  -eNXD e)s)
uoisnpuod/AwodnQ  -ipuj Pl [el0] eeq 03[qng adA]  yolesg PIL JEY|

Adodsopud d[nsded [omog-Jjews Jo pIay Y3 Ul SMIIAII d1JeWIISAs pue sasK[eue-e3aw dqeleny ¢ d[qel

June 28, 2013 | Volume 19 | Issue 24 |

3730

WJG | www.wjgnet.com

TeA
JBaishideng®



Koulaouzidis A et a/. Tabulated review on capsule endoscopy

LI4S ADA 70 LI DA 199Jj 10U PIp soaneSm aper 3D Surpre3ar 20ustofp Jueoyrudis ATeonsness ou sem 1YL {(500°0 = d ‘995'€-2ST T 1D%S6)
CI1°C = MO :(6¥¢ = 1) spmbriy reap yym paredard s1d sa (30F = 1) soaneSmd yym paredard syd usamiaq HAGS ur duLIHIP JuedyTUIIS o

2000 = d 829°T-1ST T 1D%S6)

€181 = YO (€17 = 1) spmbiy xeap yprm paredard sid sa (g9 = 1) saaneSmd ypm paredad syd usamyaq X (q ur duRIHIP JuLIYIUIIS o

‘eyep Jo s3as 9T Surpnpour ‘(eandadsonar 9 /aandadsoid 9) sarpns a[qr31 7T «

%6'8€ = 10’0 = d UM (€020 = d “£T'€-8L10 TD%S6

‘65T = ¥O) 2ane3md + uoneredard moq 10§ symsar JuedyTUSIS ON “%0°0 = I ‘820 = d WM (00°0 = d ‘9£°0T-28'T TD%S6 ‘€F'F = MO) Sunsej

+ uoneredaxd [amoq 105 synsax jueoyrudig :(Sunse; sa aanedind) uoneredard [pmoq se yons s1010e] Aq PIYTILIIS SIAIPNIS SISA[EUE SUISG o
{(152°0 = d) seiq uonedrqnd 10 (%8'g¢ = I ‘910 = d) LreuaBorsioy JuedyruSis ou {(00°0 = d ‘S9F-¥4 T T1D%S6) ¥8°C = MO PAA00] «

(9T L€ S2 9%71°99) 10U PIP OYM 9SOU} S2 SUOIIYIOWIG SUIATDa1 S3d UT UOTRZI[ENSIA BSOONW G POOS /JUS[[90Xa 10 ajenbapy «

(%L7-%91

1D%S6 ‘T000'0 = d ‘%€ = MAD %6€ 52 14 AL 52 4D (%FS-%TT 1D %36 “T0000°0 > d “%8E = MAT) %9¢€ S2 T 24S 52 7D (% TL-€% TD%S6 “T0000°0 > d
9,16 = MAT) %6 52 99 A sa D :udss a1am sjuaned ur Lepour onsouderp sjeusjfe ue sa g2 10§ sp[aIk uedyiudis A[resnsnels ‘qD) PaysIqeIsa 1o, 4
(%6€-%S %96 ‘600°0 = d “%TC = MAD %ST 52 %Ly 7L+ 52 D “(%E€9-% L€ TD%S6 “T0000'0 > d “%Ly = MAT) % 1T 52 %89 ‘AL s2 HD ‘(%8 %IT T1D%S6
“T000°0 > d “%TE = MAI) %91 52 %S NS s2 gD :21m dnoi3qns snyy ur sparx ouedyIudis [esnsne)s Jour suostrednod [erass ‘D) pajoadsns 10,1 o
‘AN s (51d €21 = ) §‘Ad s2 ($1d 20T = 1) ¢ ‘A1 s2 7D (91d 611 = ) § 11 + D sa 7D paredwod (sid 9¢g = 1) sarpmys g«

LIGS DA 10 11O HDA 19933€ Jou pIp soaneSm ajer ¥ SurpreSar aouarofip juedyrudis A[reonsne)s ou sem a1y (G000 = d

'99¢°¢-CST T

ID%G6) SITT = MO :(6¥¢ = 1) spmbriy reap ypm paredard sid sa (F0 = 1) saaneSind yym paredard sjd usamaq DAGS Ut 20UIJIP JUedyTUSIS o
(2000 =d ‘809T 1T T

1D%G6) €181 = MO (€1 = 1) spmbry reap ypm paredard sid sa (g9 = 1) saaneSimnd yim paredard s)d usamyaq X (] U SOUSIFIP JULIHIUSIS o

‘ejep Jo s3as 91 Surpnpur ‘(aandadsonar 9 /aandadsod 9) serpmys 9[qiSi[e 7T «

(100> d '50-€0'0

ID%S6 “TL0 MO [PPOW paxyy ‘¢ /T sa ¥ /11) soyoeordde Aroreurquuod reue +[e1o Aq gg( Jo 1e uey) romof Apueoyrudis sem D) Jo p[aiIk ayy pue
(500> d “EF'T-LOT ID%SE6 ‘T9'L IO “[PPOW paxyy ‘T61L /96 52 T61/811) saypeordde uonasur [eue + [e10 JO UOHRUIGUIOD JNOYILM (] JO eyl Uew
1oy ApyueoyTudts sem g0 JO PRIA 9} UIRISUM S)NSIIL ILJIUIS PIMOYS IO SUILIadU0d saponte paystqnd AJny auj Jo sIsA[eue-ejow pasndo,] «
(600> d ‘1CT€00

1D%S6 ‘€£°0 MO ‘8% /L€ 52 8% /9¢) saypreodde uonsasur om aiy Jo uoneuwIquiod Yim 54d Jo PRIA ayy 03 Jouadns jou ing (10'0 > d ‘Fr el 1 1D%56
“L9'T O ‘612 /0L 2 612/ LET) soupeordde uonesur [eue-+[e10 Jo UOReUIqUIOD JNOUFIM H( JO ey Uey oySiy Apuesyrusis 5 Jo pRIA :sisk[eue qng 4
(6TT19°0 1D%S6 ‘TTT O “LLT /981 s2 ££2/0LT) HAA PUe HD JO P[RIA 3Y} UsdMIaq 2OUSIHIP ON <

‘papnpur a1om g pue gD Jo pRIA ayy paredwod Ajpanoadsord (sid z/g = u) sarpnis g«

Asdorq 0y aaneUIB)TE SE FOHES JO 95N SUNNOI AU} AJrysnf J0u Pnod ‘OGS Jo SonsLRjoRIeyD d1souSerp ‘J[ereAQ) "Apnis T Ul A[UO paUOUSU S}S0D) o
‘payrodar suoneordurod 1ofewr oN 4

‘AAnadsar (%9 '66-%88 1D %S6) %86 PUR (%06-% 1L TD%S6) %<8 9ods pue suag ([e1040) HOES Pa[ood 4

{RLIDYLID UOISN[UI JDW (INOWIM F /D Ypim sid €9 /0T = ) Sa1pnis ¢ «

(9940 - 61F'T- 1D %S6 *£TE 0 ‘9218 10a)52 pajood) 1.14S 10

(80€°0-8TF0- 1D %G6 “FS0°0- “@z1s 309330 pajood) 1,15 ur uoneredard noyim 10 yyim pawoyrod sg0) UsaMIDq SOUSISHIP JULOHIUSIS AJ[edSHe)s ON o
“(dureonyTUSIS eonsIE)s Yoeal jou prp aouaiapIp) doxd moyim 989 sa uoneredard yim sid ur 949/ 3D 9DIS <

D pue L14S ‘LI Jo uostreduwod e papniour sarpnis g Jo N0 USAIS o

‘uoneredaxd ynoyym 0T pue ym ogL ‘sid £67 <

G JO INOI UOTIdSUT 3} SUTUTULISISP J0§ 159} dNSOUSerp [eniur auy 3q pmoys g0 ‘qro0 Surpnpur ‘xq d[qeredwod aaey gg( s2 gD :9seasIp S«
NEA 920 = d “% V%S~ TD%S6 ‘%L = MAD) %LL 2 % LT :(satprus 6 ‘smowm /sd&jod) g4 d s2 §D Ad PR[ood <«

INFA '68°0 = d “%9-%S- TD%S6 ‘%0 = MAI) %91 52 %8 :(S21pmis 6 ‘sSurpuy Aroreurwreur) g4d s2 53 Ad PRIOO] <«

INT ‘880 = d “%9-%S~ TD%S6 %0 = MAI) %¥C S2 %¥ :(sarpmis QT ‘s8urpuyy remosea) g s2 4D A PA00d 4

NEA ‘TH0 = d “%O0T-%F TD%S6 “%E = MAI) %S 52 %09 ‘A 52 HD Ad P00 <

sjonuod

444
aanedmnd

sid g1z

sid 1g1

sid gz¥

S[OIU0d

a4
‘aanedind

sid g1/

sid z/g

sid 01

Sunsej /01
‘daxd

[PMmoq Oet

sid z6¢

(4"

cL

(4"

1

V61

8¢l

16C

¥6L

€91

/N

€Il

4

45dS
103 BUOTe
Bunsey sa asn
aanedmg

45 pue
QUodIYIRWIS
a
paysiqesso
/paroadsns
ynm syuaned
ur sapIepowr
s2gD o XA

HD4S
10§ 3uO[e
Gunsey sa asn
aaneding

qddsa

450 Ad j0
uostreduwo))

2D
pue derpo)

H0dS
10y duo[e
Sunsey sa asn

aaneSing

qdd se
45 Jo Ad jo
uostredwo))

SITPIYS I0Y0D
pue s[OY jo
sIsATeure-ejapA

S1O Jo
SISATeue-e1aN

Ademdoe 1s9)
onsougerp jo
sisAeue-ejoi

S9IPNJ3S 100D
pue sIOY jo
SISATeue-ejaA

Ademdoe 359}
onsougerp jo
sisAfeue-ejRIN

Aoeanooe 359}
onsougerp jo
sisA[eue-ejoi

SIIPN}S JI00D

pue s Jo
sisAeue-ejoN

Aoemooe 159}
onsougerp jo
SISATeue-ejaAl

8002
9d

V/N

600C
AON
“V/N

600C
Ken
-000C

800C

9od

V/N

£00T
924
-V/N

£00¢  :uoneururexa Adodsopua

Amf
-V/N

9007 SISATeue-eloW / :3SLISIP

2
-V/N

SIsATeue-elour
¢ Kdoosopua ansdes
09PIA [9MOq [[EWS JO
PRI onsouderp ayy
souanpyur uoneredard
aapedmd ssoq

Anqiqrsia ordoossopua
ISRLFBUCSINISRISHO)
SIDY Jo sisATeue-eaw
pUe MIIAI DIRWdISAG

sisA[eue-elowr v :(1D
[PMOg-[[ews PaySIqe)sd
pue pajadsns ypim
spuaned ur X Y8y
Apueoyrugis e sey gD
sisA[eue-eowr y
¢ Adoosopuo ansdes
03PIA [9M0( [[eWS JO
P4 onsouSerp ayy
souenpyur uoneredard
aanedimd ssoq

SaseasIp
gsymm sid ur ggq o3
paredurod g7 jo praik
Ay jo sisATeue-eour

sIsATeue-elow
:9SEISIP JBI[Ad JO
sisougerp ur £doosopua
ansded oapra UsAIS
JO sonSLIRjORIED
onsouder

sisAfeue-ejouwr

amsded 103 uoneredaxd

PMmoq jo Aduaniyg

das ur x( dpqereduod
IABY HD pue Hdd

cal? #
SepIoY

NUEZ]
nM

L]

wal?

Ja o1suoq

cal? 2

sepioy

1al? 42
tote)

_&E 2
Areyeln-14

N

nal? 2
eyseg

June 28, 2013 | Volume 19 | Issue 24 |

3731

WJG | www.wjgnet.com

TR
JBaishideng®



Koulaouzidis A et a/. Tabulated review on capsule endoscopy

‘[Ppout 3093J9 PaxL] AH ‘erwaue Louspyap uoi] 'y (] ‘Ayder8ouwoy pandwo)) 1) @seasip s,ujorD) [pmoq [rews :(qgs ‘Adoosorsjus ysn g g ‘Adoosoayr
ym £dodsouo[o)) I + D SISLI 9ATIR[Y WY ‘onel sppO O ‘Adodsoraius ansdes [amog-[lews :gHYS ouwm JIsuer) [pmoq [[eWs :[,1gS Qur Jsuer) oumsen) (110 PoIA [ejuawamnu] (X ‘syusne ] :sid prarx onsouder( X ‘Surpaaq
[eunsajuronses amndsqQ GO ‘Adodsorsjus uoo[eg-s[qno( :Jg( @AIMd sonsLLereyd uonesado DAY Opun eary :DOYNY ‘Aoynedg padg (Aransuag suag B[qesrdde jou 10 aqerreae joN v /N ‘Adoosopus snsde) gD

Pa12339p suos3] (100070 > d “%STT S %S6'£) dnsejdosu
(60070 = d ‘%€ 11 52 %8'£T) Axoyewrureyul “(£00°0 = d ‘%9°TT 5@ % I€) Te[ndsea arow ;T dnodqns ur gOgs <«

(%679 = 1 “%87-%6€ TD%S6) % :(s1d val uo Ajuo 3usnooy jou sarpnys (g :z dnoidqns) xa-DGS PaIoO < 1102
(%ETY = I “%ETL%0TI TD%S6) %999 (sid v uo AJo[os pasndoy sarpnys § :1 dnoidqns) xa-ADdS P[00 4 9Seq DULIPIAD  AON] - MIIAJI DIRWIRISAS
(10000 > d ‘%884 = 1) jomamar 007V VAl Y sjusned ur al? 92
sa1pnjs papnput Suoure Aj1ouadorelay JuedyIuss yim ‘(%z6-%h 1D %S6) %Ly VAL Ul AA-HD9S Palood <« 51d 0961 ¥¢ Gl ¢ 4D pue vdl onewesig uef HDgS Jo pRiA opsouserq  SIpznoenoy
Aoemooe3sa)  T10T sisAfeue-ejour
9sBASIP DBI[200 JursouSerp Jo poyIaw dAREUIS}[E d[qeuoseal e §O) ‘ASojoyred se ajeinooe se jou ySnoyyy « opsoulerp jo  [dy  :9SEISIP JRIR0D JO SIsouderp gl? 2
$856'0 DOANY “(%86%68 TD%S6) %S6 22dS pue (%F6-%78 1D%S6) %68 SUsS 7D pa[ood«  sid 991 9 19% ¢ HDpuedeneo) sisA[eue-ellN -V/N iUl D 03pIA JO [0y, SO
uoneredard Adoosouo]od 103 pasn A[feuontpen; sawmoA 12YS1y se SNOEdHJ St SUSWIZAT HF ] SWN[OA JOMOT o
{JeN 1940 d3ejueApe IL3]d B I9JJO SUdWIZaI paseq-HFJ ‘HDGS Ul papuaunuodar st (Sunsey apisduore) saanedind jo as() 4
(10000 > d ‘96'T-65'0 1D %86 ‘TE T = YO) 2uo[e Sunsey woxy 20uSIIp Neoyrudis ou suswidar paseq-JeN <
(10000 > d ‘F6'7-96'T TD%S6 ‘TT'E = JO) IJOUSQ PAMOYS SUSWIIDI Paseq-DiJ «
:(pasn uauurdax Sursues 1ad) sasAeue dnoxdqng 010C
(€200 = d FYTHT L ID%S6 ‘88'L = MO) AQ U0 SINSdI Ie[uS q  SUHSLFTTE 14245 =d
“(1000°0 > d “€9°€-97'1 1D%S6 “1€T = YO) duo[e Sunsey ueyy Anpqisia 1onaq Apuedyudis sapedind jo wioy Auy ¢ ‘BN €EL 10§ duo[e Junsey SID¥¥0  -000C H4gs 05 uoneredaid oe? 12
‘suswi3ar Sursues [9moq paseq-JeN 10 O J Suisn ‘ssipris gq ‘O 16C § ¢¢ ¢ saosnoapedmg sisAfeue-eply  ue[  ggjo Adednye sIsA[eue-eloN Kasppg
gD aantsod torxd yim sid ur pauntogzad usym 1ey3ry ApuesyruSis Xq-34d ‘Ad Te[rus aaey ggd pue 3D 9190 Ul €
(€00 =d '96T60°T 1D%S6) 64T :HAA WM paredwod (D 9A(+) Ia1ye s1souSerp [nyssadons 10§) YO-HAA 4
(%8'2€-% /9T ID%S6) %G LT 4D 2A(-) 1ohe XA-H4d <
(%0°06-% T'09 TD%S6) %0°GL HD dA(+) oPe XA-H4d <
sasATeue dnoi8qng foemdoeissy  10C
(910 =d 0T°T-88°0 TD%S6) 6€'T 30 AAA 52 HD 10 MO (% 1°29-%6'8F 1D %S6) %95 HAd 10§ Ad Po[ood«  H4d TH9 H4d 10 HD opsougerpjo  aunf stsAeue-ejour payepdn wal? #2
(%T'9L-%E LT TD%S6) %T9 “HD 10§ A PAI0OJ <« AD 199 0T VI ¢ ‘4190 sishfeue-eleN - V/N UV 190 10} D pue 9d BUIIYSaT,
(%5'88-%9°€F TD%S6)
%€'89 :Adesay ut s8ueyp 03 BuIpes] 4 (%6'£8-%6'9F 1D %S6) %69 SISOUSLIP MU Ur BunnsaL 5D 4
(%TSL-%8HS TD%S6) %¥'99 :sSurpuy aanisod pim 5D < Eionechiisinees
‘uonedIpur £q ‘synpe Jo asoupy o3 xeqruurs ‘Ajpanadsar ‘96T pue 9,60 :(gs pue ormsed) W 4D « ur g3 Jo sawoomo 0102 sisAeue
‘Apandadsar (%061 TD%S6) %9T PU (%E06-5 T8 TD%S6) %T98 WA PueD«  sidezs PUe SUOREIIPUIUO  35eq 2DUdPIAD KB\  -Bjowr Uo paseq ‘susped
(%¢) suod ayeururraiapur (% 1) DN “(%9T) AD UMow “(%F€) 0D ‘Suoreuruuexs ejep jo uonenidwod  jo maraax - 1002 ouerpad jo juswedeuewr P
paoadsns :umopsearg ‘(9 G [[e19A0) (4] JO uonenyeas 1o uonidsns (14 §T > sid ur) ) 10§ UOREIIPUT LOWILIOD JSOIA] o 74 Gl V/N T onewR)SAg onewa)sAg ue( pue sisougerp ur g0 Jo s uayoD
%6'8€ =1 0T°0 = d UM (€070 = d “£T'€-8L10 TD%S6 ‘65'1 = MO) 2anesind + uoneredard
[2M0q 10§ S}Nsar JuedYIUSIS ON ‘%00 = I ‘840 = d UMM (00°0 = d ‘94018 T TD%S6 ‘€% = ¥O) Sunsey + uoneredard
Pmoq 10y synsax jueoyruig :(Sunsey sa aanedmd) uoneredaid [omoq se yons s1010ey Aq payTIeIs SAPMYS SISA[EUR SUSS o
(1sc0=d) Anpqrsia
serq uoneorqnd 10 (%8'8¢ = [ ‘910 = d) AdusSoatoy Jueoyrudis ou (000 = d ‘Q9F-HL T 1D%S6) ¥8C = YO PAI00d « 600c  d1dodsopus [5) 10§ suodnpaUg
(%TLE 52 %T1'99) D pue sIDd o AON  JOSIDY O SIseue-ejaur o
10U PIP OYM SO} S2 SUODIYIOWIG SUTATEaI s3d Ur uoneziensia esoonur gg pooS /jusf[aoxa 1o ayenbapy « sid 121 ¥ 8 ¢ QuodIRWIg sisAfeue-eRN - V/N PUe MIIAI dIjewRISAG npm
(%L7%9T TD%S6 ‘T000°0 = d ‘%TE = MAD %6€ 52 T/ HID 52 HD
“(%¥S-%TT 1D%S6 “T0000°0 > d ‘%8E = MAT) %9€ Se T MdS 52 7D ‘(% 1L-€F 1D %S6 “T0000°0 > d ‘%L = MAD %6 52 99 Hd s2
D :uas a1am syuanyed ur Ajrepowr opsouderp ajeurajfe ue sa g7) 10J SpRIA Juedyrudis A[reonsnels ‘(D) PaysIqelsa 10, 4 dd paysiqelse
(%6€-%8 TD%S6 ‘6000 = d ‘%TT = MAI) %ST 52 %Ly 71+ D /paradsns sisAeue-eouwr v :qQD
sa gD “(%€9-% 1€ TD%S6 ‘T0000°0 > d “%Ly = MAT) % 1T 52 %89 :HID 2 7D “(%8-%9T TD%S6 ‘T000°0 > d “%TE = MAI) %9L yim syuaned Aoeme 153} 00 [PMOQ-[EUS PaySI[qe]sd pue
s 9,76 MGS sa 7D 21om dnox3qns smyy ur sppaLx ouedyruis [ednsne)s jJow suosLredwod [e1aaas ‘(D) pajdadsns 10,1 4 Ul saryfepout opsouderpjo  Aepy  payoadsns ypim sjusped ur xg wal? #2
HAN s ($d €71 = u) §‘dd sa (Sid 701 = 4) ‘A1 se 3D (9d 611 = 1) F “T1 + D s2 gD paredwiod (sid 9¢z = u) seorpris g4 sid gef (4 (YA sa gD Jo XA sish[eue-elo - (0007 12431y ApueoyruSis e sey gD orstuoI(

June 28, 2013 | Volume 19 | Issue 24 |

3732

WJG | www.wjgnet.com

TR
JBaishideng®



Koulaouzidis A et a/. Tabulated review on capsule endoscopy

Table 4 Studies evaluating the clinical application of faecal calprotectin in the setting of small-bowel capsule endoscopy

Ref. Country Centre Study  Design Participants FC CE Objective(s) Outcome(s)
type
Goldstein United Multi- Prospec- Double- 334 healthy N/A M2A¥; Evaluate incidence »Mean increase in FC
et al! States centre tive blind, subjects Given® of SB injury and higher in subjects on
triple- Imaging, correlation with FC ibuprofen+omeprazole
dummy, Yokneam, in healthy subjects compared with celecoxib alone
placebo Israel on celecoxib (P <0.001);
controlled or ibuprofen + » No correlation between FC
omeprazole and SB mucosal breaks
Hawkey Germany, Multi- Prospec- Double- 139 healthy Phical M2A¥; Investigate SB » More SB mucosal breaks on
et al™ United centre tive blind, subjects Calprotectin ~ Given® injury lumiracoxib naproxen+omeprazole
Kingdom double- Test Kit Imaging, reduces vs (77.8% vs 40.4%, P < 0.001);
dummy, NovaTec Yokneam, naproxen + » Furthermore, higher FC vs
placebo Immunodiag- Israel omeprazole placebo (96.8 vs 14.5 ng/ g,
controlled nostica, GmbH P <0.001);
Dietzenbac, »27.7% on lumiracoxib had SB
Germany mucosal breaks
(vs placebo, P = 0.196;
vs naproxen, P < 0.001)
» No increase in FC (-5.7 pug/g;
vs placebo, P = 0.377;
vs naproxen, P < 0.001)
Smecuol Argentina, Multi- Prospec- Non- 20 healthy  Calprest® M2A®; Determine SB » Short-term administration of
et al™ Spain, centre tive blinded  subjects Eurospital Given® damage by low- low-dose ASA associated with
Canada study SpA, Trieste, Imaging, dose ASA (on a mucosal abnormalities of the
Italy Yokneam, short-term basis) SB mucosa;
Israel » Median baseline FC
(6.05 pg/g; range: 1.9-79.2 g/ g)
increased significantly after
ASA use
Werlin United Multi- Prospec- N/A 42 pts with ~ Calprest® PillCam®SB;  Examine the SBof P Varying degrees of diffuse
et al™! States, centre tive CF* (aged  Eurospital Given® pts with CF without areas of inflammatory findings
Israel, 10-36 yr); SpA, Trieste, Imaging, overt evidence of  in the SB: oedema, erythema,
United 29 had Italy Yokneam, GI disease using CE mucosal breaks and frank
Kingdom pancreatic Israel ulcerations;
insufficiency » No adverse events recorded;
FC markedly high in pts with
pancreatic insufficiency,
258 ng/ g (normal < 50)
Koulaouzidis United Single Retro-  Chart 70 pts with  CALPRO (1) PillCam®  Value of FC » FC = 50-100 pg/ g: normal
et al™ Kingdom centre spective review suspected  NovaTec SB; Given® as selection SBCE, despite symptoms
CD and Immunodiag- Imaging, tool for further suggestive of IBD;
(-) ve bi- nostica GmbH, Yokneam, investigation of the »FC >100 ng/g: good
directional  Dietzenbac, Israel; SB with SBCE, ina predictor of positive SBCE;
endoscopy  Germany (2) MiroCam®; cohort of pts with ~ »FC > 200 g/ g: associated
IntroMedic suspected CD with higher SBCE DY (65%);
Co., Seoul, confirmed CD in 50%;
South Korea » Measurement of FC prior
SBCE: useful tool to select
patients for referral.
If FC <100 pg/ g: SBCE is not
indicated (NPV 1.0)
Jensen Denmark Single Prospec- Blinded 83 ptsfrom Calprotectin ~ PillCam®*SB;  Determine FC levels »In pts with SB or colonic CD
et al™ centre tive study GIOPD ELISA, Given® in CD restricted FC is equal: median 890 ng/g
clinicswithn BUHLMANN  Imaging, to SB compared to  vs 830 mg/kg, respectively
suspected  Laboratories  Yokneam, colonicCD, inpts (P =1.0);
CD AG, Basel, Israel on first diagnostic P FC cut-off = 50 pg/g: 92%
Switzerland work-up; Assess the and 94% Sens for SB and
Sens and Spec of FC colonic CD, respectively;
in suspected CD » Overall, Sens and Spec for
FC: 95% and 56%;
» CD was ruled out with NPV
of 92%;
» In suspected CD, FC is
effective marker to r/o CD and
select patients for endoscopy
(49
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Koulaouzidis United  Single Retro- Chart 49 pts; CALPRO PillCam®;  Assess performance P LS performs better than CECDAI in

etal” Kingdom centre spective review knownor NovaTec  Given® of 2SBCE describing SB inflammation, especially at FC
suspected Immuno- Imaging, inflammation scoring <100 ug/g
CD diagnos- Yokneam,  systems (LS and » CECDAI levels of 3.8 and 5.8 correspond to
tica GmbH, Israel; CECDAI) correlating LS thresholds of 135 and 790, respectively
Dietzenbac, MiroCam®, them with FC; Define
Germany  IntroMedic threshold levels for
Co.,Seoul, CECDAI
South Korea
Sipponen Finland  Single Pro- Blinded 84 pts; Calprest® PillCam®;  Study the role of » CE abnormal in 35/84 (42%) pts: 14 CD,
et al™ centre spective study  known or Eurospital Given® FC and S100A12 8 NSAID-enteropathy, 8 angioectasias, 4
suspected SpA, Imaging, in predicting SB polyps/tumours, 1 ischemic stricture
CD Trieste, Yokneam, inflammatory lesions »Median FC/S100A12: 22 ug/g (range: 2-342
Italy Israel; ng/g)/0.048 g/ g (range: 0.003-1.215 ug/g)
MiroCam®; » FC significantly higher in CD pts (median
IntroMedic 91, range: 2-312) compared with pts with
Co., Seoul, normal CE or other abnormalities (P = 0.008)
South Korea » Faecal S100A12 (0.087 pg/ g, range:

0.008-0.896 ng/g): no difference between the
groups (P = 0.166)

»Sens, Spec, PPV, NPV in detecting SB
inflammation; FC (cut-off 50 ug/g): 59%, 71%,
42%, 83%; S100A12 (cut-off 0.06 pg/g): 59%,
66%, 38%, 82%, respectively

CF: Cystic Fibrosis; CD: Crohn'’s disease; GI: Gastrointestinal; OPD: Out-Patient Department; SB: Small-bowel; FC: Faecal calprotectin; ASA: Acetyl-
salycylic acid; CE: Capsule endoscopy/e; Pts: Patients; Sens: Sensitivity; Spec: Specificity; SBCE: Small-bowel capsule endoscopy; LS: Lewis score; CECDAIL
Capsule endoscopy Crohn’s disease activity index; NPV: Negative predictive value; PPV: Positive predictive value; N/A: Not available or not applicable;
NSAID: Non-steroidal anti-inflammatory drug.

Table 5 Studies looking at the identification rate of the ampulla in capsule endoscopy

Ref. CE  Type of CE model; AoV seen, Reviewers Reviewing Frames AoV Comments
Company n (%) speed (fps)  visible®
Wijeratne et al®™" 138 NS 9 (6.0) 1 NS NS 4 FAP patients (AoV not seen)
Kong et al™ 110 M2A®; Given®Imaging Ltd. 48 (43.6) 2 15 35+25
Clarke et al®™ 125 M2A¥; Given®Imaging Ltd. 13 (10.4) 2 5 NS
Taquinto et al™” 23 PillCam®SB; Given*Imaging Ltd. 0(0.0) 2 NS N/A FAP patients (11/23 had duodenal polyps)
Metzger et al'™” 20  PillCam®SB1; Given®*Imaging Ltd. 1(5.0) NS NS NS Repeat examinations
PillCam®SB2; Given®Imaging Ltd. 5(25.0) NS NS NS
Katsinelos et ™ 14 NS 0(0.0) 1 NS N/A  FAP patients
Nakamura et al™ 96  PillCam®*SB1; Given®Imaging Ltd. 18 (18.0) 2 10 NS
Karagiannis et al*” 10  PillCam*Colon; Given®Imaging Ltd. ~ 6 (60.0) NS NS NS Two-headed PillCam®
Lee et al®" 30  PillCam®SB; Given*Imaging Ltd. 13(433) NS NS NS
30  PillCam®SB2; Given*Imaging Ltd. 15(00) NS NS NS
50 PillCam®*SB1; Given®*Imaging Ltd. 0(0.0) 2 NS N/A
Selby et al'™ 50  PillCam*SB2; Given®*Imaging Ltd. 9 (18.0) 2 NS NS
8  PillCam*ESO1; Given®*Imaging Ltd. 0(0.0) 2 NS N/A Two-headed PillCam®
12 PillCam*ESO2; Given®Imaging Ltd. 18.0) 2 NS NS Two-headed PillCam®
Koulaouzidis etal®™ 11  PillCam*ESO1; Given®Imaging Ltd. 4 (36.4) 1 7 NS Two-headed PillCam®
7  PillCam*ESO2; Given*Imaging Ltd. 1(14.3) 1 9 NS Two-headed PillCam®
Park et al®™! 30  PillCam®SB; Given®Imaging Ltd. 13 (43.3) 6 7 31+£11
30  PillCam®SB2; Given*Imaging Ltd. 15 (50.0) 6 9 31+15
262 PillCam®*SB1; Given*Imaging Ltd. 28 (10.7) 1 6  3635:7324
Koulaouzidis et al'™ 148  PillCam®SB2; Given®Imaging Ltd. 13 (8.8) 1 6  4246+69.3
209  MiroCam®; IntroMedic Ltd. 18 (8.6) 1 6  8720+2484
Friedrich et al'*” 25  CapsoCam®SV1; Capsovision Ltd. 22 (71) 3 NS 31+18

'Published only as abstracts; >mean + SD. CE: Capsule endoscopy; NS: Not stated; N/A: Not available or not applicable; AoV: Ampulla of Vater; fps:
Frames per second; FAP: Familial adenomatous polyposis syndrome.

CAPSULE ENDOSCOPE ASPIRATION: capsule retention in the small bowel (overall retention

rate 1.5%-2%), which seems directly related with the
HOW COMMON IS THIS? clinical indication for SBCE"*"*"), Interestingly enough,
Capsule enteroscopy is generally considered safe, hav- other possible complications - which were postulated at
ing an overall complication rate of about 1%-3%">", the time of CE introduction (Ze., tetention inside colonic
Undoubtedly, the most feared complication of CE is diverticula, interaction with pacemakers, ex.) to represent

(49
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potential hurdles for the method, were shown to be very Data available thus far, show that application of FICE

infrequent and/or without clinically relevant consequenc- in SBCE videos, leads to improved image quality and
definition of the surface texture of small-bowel lesions
(Table 9)!""*'", Although this seems to facilitate the de-
tectability of small-bowel findings, it is still under question

whether it proves to be clinically signiﬁcantm”. Similar
122]

s Conversely, capsule aspiration - an unexpected
complication - has been reported with increasing fre-
quency (Table 6)"*”. Overall, this is probably related to
the increase in the mean age of patients undergoing CE.
In fact, capsule aspiration occurs in 1 out of 800-1000

procedures™

function from Olympus Inc., shows promising results'
, mostly in elderly male patients with co-

morbidities and/or swallowing disorders. In the majority
of cases capsule aspiration resolves quickly, because pa-
tients expectorate the capsule. However, in selected cases,

WHAT'S NEW ON THE FIELD OF SMALL-
BOWEL CAPSULE ENDOSCOPY?

As aforementioned, there are differences among different
capsule models (Table 1). Since its introduction in clinical
practice in 2001, CE technology has been significantly.
For instance, battery life is longer, image capture frame

emergency bronchoscopy is required. Thus far, only one
fatality-directly associated with capsule aspiration- has
been reportedm}.

CAN WE SHORTEN OUR READING TIME
IN CAPSULE ENDOSCOPY?

Few will disagree with the notion that CE is a time-
consuming procedure. In fact, although capsule ad-

rate has increased, angle of view is now wider, light con-
trol has been optimized, and many real time viewing
systems are now available. Nevertheless, these impressive

advancements, do not allow overcoming the main current
limitation of CE, Ze., uncontrolled propulsion; CE relies
totally on natural bowel peristalsis, ze., it still remains a
rather “passive” diagnostic technique.

Several research groups are working to design brand

ministration and swallowing requires only a couple of
minutes, SBCE transit through the small bowel, although
variable, on overage lasts about 2-5 h™. This results in
14400-72000 frames, depending on capsule frame rate
(Table 1). This large amount of visual information re-
quires careful evaluation by the CE reader. In addition,
any small-bowel lesion may only be visible in just a few

new capsules able to actively move or to be remotely ma-
noeuvred through their descent in the small bowel "
These new capsules would allow not only recognizing a
small bowel lesion but also, in a near future, to collect tar-

geted tissue samples or to deliver drugs (Table 10) (2414,

or even in a single frame'. Therefore, focused and undi-
vided attention is required for the entire duration of each
CE video evaluation. In light of all that, several attempts
have been made to develop technical software features, in
order to make CE video analysis easier and shorter (without
jeopardising its accuracy). The first software feature de-
signed for this purpose was the Suspected Blood Indicator
(SBI), an automatic system able to pick up, in a completely

CONCLUSION

Since CE introduction in clinical practice in 2001, over 1500
papers, focused on SBCE, have been published (PubMed
search 17/03/2012; keyword term: “small bowel capsule
endoscopy”; available from: http://www.ncbi.nlm.nih.
gov/pubmed/?term=small+bowel+capsule+endoscopy).

Out of those, < 20% are clinical trials; case reports
and reviews account for about 40% of published evi-

dence. As the amount of information has increased ex-
[12]

automatic fashion, frames containing several red pixels
and, therefore (theoretically), to detect blood and or other
red-coloured lesions. Nevertheless, the accuracy profile of
this tool (Table 7) is suboptimal and, at present time"*""”

3
A, , it is often

it can be used only as supportive tool "’

Given®Imaging Ltd. has also introduced another soft-
ware tool, which aims specifically at shortening the CE
reading time, the QuickView. This sampling tool is able
to select one frame every X CE frames (the sampling rate
can be set by the reader) and therefore present, with the
click of a tag-button, a shortened CE video which can
be reviewed in a few minutes. Although the sampling
method of the QuickView system is only quantitative, it
has showed a promising sensitivity and specificity in iden-
tifying small-bowel lesions (Table 8), and reveals promis-
ing potential when coupled with other image enhancing
systems! """, Olympus has similar software function (ex-
press mode) and we are aware of a single relevant study
with very similar results""”.

In the last few years, Given®Imaging Ltd., through a
collaboration with Fujinon Inc., Japan introduced the elec-
tronic chromo-endoscopy (Fujinon Intelligent Chromo
Endoscopy, FICE) in the field of capsule enteroscopy.

(49
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ponentially, and in fact continues to do so

difficult for the busy clinician to retrieve and filter data or
extract answers to questions arising from the daily clini-
cal practice. In the present review, we opted to answer
certain pertinent questions on contentious and important
issues in CE through comprehensive tables. Essentially,
we alm to present an easy-to-read review with all the nec-

essary evidence to support opinions expressed herein.

The analysis of the publications listed in the tables
clearly demonstrates how SBCE, although much “young-
er” than other endoscopic techniques, has found a defi-
nite role in the diagnostic work-up of certain patient-
subgroups. Further success of this modality depends not
only on continuous technological progress (z.e., introduc-
tion of new capsule models, improved battery life and/or

development of new reading software features)"™ but

also on the search for new diagnostic strategies, aiming to
select for SBCE those patients with higher potential for

positive DY[32,45,81,11 1,117]
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Table 10 Experimental and models in development for capsule-endoscopy the future?

Ref. Project Status Active  Magnetic Therapeutic
actuation propulsion capabilities
ohannessen et al IDEAS: A miniature lab-in-a-pill multi-Sens or microsystem Prototype No Yes Yes
2 W typ

Karagozler et al'®  Miniature endoscopy capsule robot using biomimetic micro-patterned adhesives Prototype Yes No No

Quirini et al™! An approach to capsular endoscopy with active motion Prototype Yes No No

Valdastri et al"  Wireless therapeutic endoscopic capsule: i vivo experiment Prototype No Yes Yes

Glass et al™ A legged anchoring mechanism for capsule endoscopes using micro-patterned Prototype Yes No No
adhesives

Valdastri et ™ An endoscopic capsule robot: a meso-scale engineering case study Concept Yes No No

Tortora et al™” Propeller-based wireless device for active capsular endoscopy in the gastric district ~ Prototype Yes No No

Valdastri et al™! A magnetic internal mechanism for precise orientation of the camera in wireless Prototype No Yes No
endoluminal applications

Ciuti et al™ Robotic magnetic steering and locomotion of capsule endoscope for diagnosticand ~ Prototype No Yes Yes
surgical endoluminal procedures

Bourbakis et al"™  Design of new-generation robotic capsules for therapeutic and diagnostic endoscopy ~ Concept Yes No Yes

Gao et al™ Design and fabrication of a magnetic propulsion system for self-propelled capsule Concept No Yes No
endoscope

Simi et al™ Design, fabrication, and testing of a capsule with hybrid locomotion for Concept No Yes No
gastrointestinal tract exploration

Morita et al™ A further step beyond wireless capsule endoscopy Concept No Yes No

Yang et "™ Autonomous locomotion of capsule endoscope in gastrointestinal Concept Yes No No

Filip et al™ Electronic stool (e-Stool): A novel self-stabilizing video capsule endoscope for Prototype Yes No No
reliable non-invasive colonic imaging

Yim et al™ Design and rolling locomotion of a magnetically actuated soft capsule endoscope Prototype Yes No No

Kong et al™ A robotic biopsy device for capsule endoscopy Prototype Yes No Yes

Woods et al™"! Wireless capsule endoscope for targeted drug delivery: Mechanics and design Prototype Yes No Yes

considerations

Certain issues (ze., best small-bowel preparation for

CE"" occurrence of some potentially life-threatening
complications, visualisation quality of the proximal small-
bowel) remain open and they will surely be the target of
further clinical studies and technical improvements.
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