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Management of Gallstone

Kyo-Sang Yoo

Division of Gastroenterology and Hepatology, Department of Internal Medicine, Hanyang University Guri Hospital, Guri, Korea

Gallstones are one of the most common diseases worldwide. Recently, the incidence of gallstones has increased and the pattern
of gallstones has changed in Korea. Laparoscopic cholecystectomy is the standard treatment for symptomatic gallstones. Expectant
management is considered the most appropriate choice in patients with asymptomatic gallstones. The dissolution of cholesterol gall-
stones by oral bile acid, such as ursodeoxycholic acid, can be considered in selected patients with gallstones. Although the advent
of laparoscopic cholecystectomy has moved interest away from the pharmacologic treatment of gallstones, several promising agents
related to various mechanisms are under investigation. (Korean J Gastroenterol 2018;71:253-259)

Key Words: Gallstones; Therapeutics

NoE

HEe A A A A7 10-20%7F AT Gl B3
Agtolch!t EdTAL W AH} he B B ohe,
ol ARAAE $I% B 233 AN FE Bol A
w31 glo] chopst Ak Ak AAlA ThdEhale] Sald]
A A% Hrk ol F WS 49 WA} MrkE F4bol
QAL A 23hEe 5o) HSelHel FATS /AT Bl
2 3 =t

geluete] 49 AR it 24 olRofA|A] gho}
A FAS bl ofei oLt ARST P ABY AT
sl uje} o] WA WEs A4 A0 SR Sl A
o Bolth AUEUUAEIUY 20164 FHF Ameld

ARE BH 201143} wlwtel 54 Aolo] 327%7F S84
o o A2l 20073} wlmehE el 71.1% SRk

Received April 26, 2018. Revised April 30, 2018. Accepted April 30, 2018.

ubaol A Apath Sad E4o] A 1ol
g AFE Ageralel Malel ] Hdel 2
ghale] s} 27ste] WAl G S| 7)ets
wolu], A% B AHE GAlo] ZAA A o
Sol Mo SAR S B

sj e Aol A 53]

[e]
bol mule Ze F2e] dolelEdts 397t

oA

i)

L
.

2 U ro |o
xS
bR Q.

£

T
@ Tl
> oM
4o &
N2
ojN o2
Ny
ok o
A
o

U o L
2 1o i
ol

e ol

SR E F718to] 20149 A7 E T AAG 71

A FAS @2 F 20-30

14.8%5% 40t $HAH16.9%)9F 79| M|t wj&& Kt
© HdEHAS @S dAIshe Qi 5] o

D O ST e SR D 1

)
p
o
o
rok
X
N
-}

§ o AN =
Holeh. B4 wdAAEe] EYW ol /12 A% Wi
Al vs A $% A 4 717 4 v g

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2018. Korean Society of Gastroenterology.

WAMXXE QA 11923, A7\ F2|A| AEZ 153, st a|Hed Ash7|LHnt
Correspondence to: Kyo-Sang Yoo, Division of Gastroenterology and Hepatology, Department of Internal Medicine, Hanyang University Guri Hospital, 153 Gyeongchun-ro,
Guri 11923, Korea. Tel: +82-31-560-2229, Fax: +82-31-560-2235, E-mail: kyoo@hanyang.ac.kr

Financial support: None. Conflict of interest: None.

Korean J Gastroenterol, Vol. 71 No. 5, May 2018
www.kjg.or.kr



o
Tk
§
Al E
. gagHe
—|_| %
=

254

wm@z_o
woo_eiowr
o Ne o —
&IEOEE ° ™
mwﬂoEmM 5%@1
ﬂIE‘._H] H_IH_,_Ofl_A_I
ouorm ﬂflgﬂﬂ}
% LS e Q@@% B <
Lmﬂ% ﬂ@%%%w%%a
wrwm%a/u %?@tl%ﬂmﬁ@A
it S8 &%;ﬂ%uﬂﬁwﬁ;o}
vq&y 1Lu%5h¢L%m%%g
Ofaum o ° ° P}%e, G
P = ° o oﬁx,ﬂoapl_me o < 1o
maofﬂ%mﬂdlfuorcﬂmw_wrmcl_oaon_ﬂuuﬂu ﬁ%&emﬂ
oﬂod_ﬂmmou_u_gluﬂ.oﬁL.NEA“éz_.OLo1.|1.|0Mz_l
mrt%mawwomﬂzommﬂOMHOTﬂmOMNWﬁATOT S
%ﬂw%mﬂ@r%eamﬂPFmﬂﬂeﬂnﬂﬁ?ﬁ%ﬁ&aﬂ Mﬂ%w_m
B 5 N - E&Lxﬁ X = J
e%dmﬂ7%sxqapaqewﬂwwue %@M%ﬂt
zurwm#umﬂmﬂa-&.ﬂf%e%%uoﬂwmmAw oﬂnongﬂmuﬁl
i ﬁ%gzogtﬂfLLJuuaﬂu_;o :E&&Hd‘mﬁcel
EHE}%z klu;_ xLelL71urﬂﬁuﬁ€M ° W S 2 =
Mﬁﬂioz.q o%wugweekmio?ﬁaﬁﬂ% ael;%_wm%ﬁﬂ 1
Eoe%%mmmmﬁuuﬂo@ﬂoo%?ﬂiﬁo%womega muﬂo_aﬁmhohqmﬂeﬂ %Wd
! 2 ﬂl] 0 0 X o = ]
LoMw‘mun#zomﬁ%woﬁ.geﬂumrmmurhuumﬁ WLmﬂmHMﬂ %EHWM o;_ﬁmoﬂ
oo © mwmi_.m_mmL}n%ugﬁﬂL%otﬂmeﬂ ﬂe?&oﬂoibﬂgﬂﬁum M_.ﬂﬁ%,ﬂlnm_..m
mﬂdnm ELM_OHW_QHZ]ELL]MQ_MMMEO ﬂmﬁLcdnﬂEM_.rﬂ1 7]40 &uzT%LLdueMﬂa
I = T 3 7fo,—1.@rwo§7mMngJg_# ﬂﬂb_lfﬁnéﬂqwm uo}ﬁﬂuom%&o
uugmﬂmoal %0%15 mvl& moo,.&e}u%%mx HVLTOL%M
H,_:_OL..lq AoOLmﬂoT_uoyA oﬂaE T ,_D‘_,XLI71r s q_lru I]E
WOMAE:WMEE Lﬁou;oﬂ Lm;q,ﬂ ﬂohﬂwnwfoﬂoé momo%ﬂﬂﬁmw%
UA%QEEOQ uuxOﬂue_LéEﬂojoT 1@mmﬂéjﬂoech}uﬁl ollﬂLumrLtéﬁe
,I‘ITc:A_lnmﬁl‘Z‘l.Aﬂ w ‘UIO_E‘I e M_u,lnmﬁlzo_lk,.#‘“-oﬂ/;oL.,W UTZ/oy‘l”:_O Hﬂﬂ
@%ﬂ%ao% %ﬂ@@ﬂ%%g %@%mmmzwma %mwwwm%w
WH@EQ@O_E Mo o) ﬂ_ﬂﬂmﬂ u_uz_ouou ﬂﬁﬂfhwﬁo 1ﬁ%$ﬂ¢mv%
éuﬁﬁ]uoj]@ J ) ! - u.}%q Lﬁmu oZ%%EIé
,uoukadﬂqU d_ﬂLE Au_,l__.H,Ul Aodﬂ ,Dl;ogéleﬁoll g X LLLLO z_o.
iy mMuzm a8 = FZT K E_ogmMeLq_HL@X m%5w _muﬂﬂ
T = L E g Y ° o mex e R ﬁxTﬁ
ﬁo%ﬂzkﬂﬂﬁn T m%ﬁo ) _.50}% %:;qu ¢ OJWL,EH
}u#ﬂﬁﬂ.&]; J R EﬁuaL@AEmmﬂé REEgo _T@nz
woﬂﬂmio&&q m_mwew@uﬁﬂwrﬂ} 2 ﬁ@ﬂﬂ#aﬁwﬁ %oﬁumM&ﬂosz
ﬁHW}Elﬂol ]Ao]dlr%m: 7om1,6] ;%iadln.rmmf M wﬂomﬂ}o,_ﬁoa,_
waaﬁ}m oziomakeﬁofol & 17eu§.u c]ﬂnuadm.1
%o&%ﬁwﬂ " %ggﬁmmw¢egm% ﬂw%mwd %o%ﬁwH%?
gﬂﬂ.zg%ﬂ_ﬂﬁ zou?iome;yicomywwA 7ﬂm¢ﬁ 4%&1%1@&7
ﬁm%uun%zﬂ ?ﬂﬁ@ﬂm%wﬂou_.zowuuauyﬂu} g%?du%%?%ﬂﬁiﬁa
EQW%%E@ UTJw%wwﬁmouauﬁ&ﬂmoﬁﬂu%uﬂoﬂ o_am%m,lﬁmwemﬂﬂmﬂr
o ﬂm:_ﬂfm T ovmﬂ.lumM %Eéﬂogoalﬂfﬂﬁ o w_%t}@mh
noe%47h mﬂ&do:u mmmo_otofmﬁourm o o L&mﬂéﬂyi
Mﬂeuw_ﬂmm@oﬁwﬂﬂl Poﬂﬂl%ﬂ_ﬁoo;%ﬂL%LZOWHLMEMOT7LmMHE ooq,m__mma ‘*o_umr_oar‘_mw_l
%M%@Wﬂ%@ %%%m&wm4@:o%quum7aa%EMA @wm%
_ﬂfﬂmw;r eﬂlfﬁﬁ.OLy.xqa.:;.g..amﬂw,w.go4w} 2T
ATurHuﬂ ﬂﬂoamoﬁfimﬂuuﬂmé;u urfﬁ%&areamownﬂoﬂués
ﬂfﬁ AOT@%WEMWW 4¢%m‘%ﬂea lewﬂf%mﬂgm‘iﬂl
uAlwm ° J_AuleOHT.ﬂow__m.ATo_a uwo_m,_PodleeEPooﬂA ullmﬂduouﬂmmI1
on ._..Aﬁﬁo LIE_.ﬂoOmL,_OL.,NOHJAUIHAHUI OTHA_I_H,_O To7 A}Hmﬂa
éunL e e moVOE ol X 50111_@7 odu.ﬁlfr:%% E oo <
Klo f,l]ﬂjl Ho ?AE B Z-]Dl ]z_oPd_.ﬂ;,.r T
uomeoLcuoﬂ 50}90_3%% H1ﬂ%5%w%§ﬁofﬂ
1.9 1]1_mdquﬂ E&_ L__B 50__%84500 oﬁ1ro &LH_'}
th.vu.z.mﬁaz.x.fron.gmaﬂu?xﬁx-LLzﬂﬂAiurmm.
Aozltduihmedu,_o oq%OfOMVovMﬁ_tmoﬂﬂioZoﬁwvws o
7 a%QQEE%7@57u%zqo%o%o e
O-O}‘@'M‘XﬂOOEL.AT-/MOF.E_ILQLM_-IL‘UA'E&O O,Olq
OL%MMHﬁMUHLLWMumﬂEE]&o Mﬂﬁl@ﬁleﬂlmﬂml_ﬂhﬂoﬂnmuﬁ
Lmeuuﬂ ﬂ%a.ﬁoEzoiﬁxﬁ%ﬂn%ﬂ%_ﬁLx
Hﬁi B0 ﬂ@.ﬂ?}lﬁa éuuLI
o ﬂ1u‘§ o < Eeoy zﬂﬂll o
_.Noxx,_oammhéumoe,_ﬂw,ﬂoMEHW%ELLSQ‘_%
pro@moioTmmﬁ.Eo%fz_.ﬁﬂa_,Tﬂﬁéo
| 1.IdA|J. ‘Hﬂnﬁﬁﬂldl ]‘Ul QOMMOA.._,ulL
%u]é?}} T X J T
Hoq o,#o‘_?_o__._:__ﬂfﬂll LLXLMﬂ
Jo_ 1r1_1r LOE,_HH_L &
oz_lao T = éxapo)&bﬂuﬁ
~ _L]E]Qh7ﬁm] F
JZAOATOLLX“MOWOM\O@N,*,OIOE
ﬂ%?ﬁehs(hdzio
Oyﬁ!]..* OOZ
LR o <H e o
szoﬂL B L_;w
o “r b :11
ﬂwmqmw
;}ﬂmm
5@
N

Z;]

1'/%_]% .
iy UHL:1

8 1_
4%01511

1=}
=

=
54

1o =

A}

$ a5l
o

)
o

Th
ek
ore
an
m

al of Gast
roe
nte
rolo
8y



Yoo KS. Management of Gallstone 255

o Ty
c}. 20104

Bl

mH
H

O

s

= 01%

St gt

FT Aol M o d <l

ofgelol ATelNE TEA T B4 580

L omromr
T )
G
e N
wuﬂﬂ
O

AT
= o
4T E
Omﬂunmo
qwoq
%o WP
Xo 2 el
S A
C‘._S.‘I
fed N n G
= gz X
5
<
qqﬁi_‘
=N
T o=
S
S oo
o <ok
TR RO
15
%o T No
z_owﬂ,mo
o~ % gn
o7 E T
BT
6%%
© 5
A s
5
g T m
1 A 2
w N o
ol T o
H ~ B
El,ﬂa
gy
= B 5
mﬂe_ano
ﬂﬂrz_o
s
WO T

=l

off lolA Ael7k 97| o

=N
[$)

71zko] o} we

< WobA | 1-4%0]al, 69 ol Tl 10%, 209 Uil

oF
o}

7] ofele 2971 gtk

'5‘__]_’E]—_12’24

ol 24y

=
[

20%2] FhAfof Al

A
A

AFEES Kol

5
o

QHIBt] 0.1-0.7% HEO] FAF

AA| IS 0.1-0.3%0] 1%
BEL 6-9%0]th? o] A thati ALl A

1 7%k} Ble] AT WIS o Utk B

fe)
L
i

v W 5}o] |
I

L=
Fu

o} FZol

|—"‘O].]q.7]_ T A BEX
=]
e

X
=

s

EEELE

o]

0.04-0.08% =% X 1}gc)®4

o] Yehe 7HsAdel H&

o

o} AR g

2!
oyt

oJA|

< o183t A4S AAshz ol k. Jlefy 2T 204

s

A gl

el WA ol

] %

=
K

5747 EhgAle] RHstEwA Wt Xz vl

!

]
o

2
O]

]grey A

1) 87 &4 MA

o 7Fg el AR

2 chenodeoxycholic acid (CDCA)2} ursodeox-

o it
2249l 90% olgelH 34 glol Ad & Q) e v

B gk

=

=1
=

ycholic acid (UDCA)

oFk
oF

L
.

3] AFgHE 19728 HLog

ol

Vol. 71 No. 5, May 2018



256 RIY. BYEHY AR

CDCA7} HPAPA S3b4] ebAle] gafol] o] f5)7] Al&sola®
o]% 19754 M4 @5AR] UDCAZF CDCAS] Ha-4
o] ol5 tiX3to] T4 g3of o] 8HA HAL® AT+ HF
A golagle] 2AE FeaEE Tae) B4 el 71
203 7Aook & 4 i BEY BeAEE] BT
o4 A7) 9lck. CDCAY UDCAS AT Fofolnl 5
Ab ARALS] A o] CDCAL UDCAR tiX| &HA] &
Z/\} Ziﬂ_L.,] %Oo] _'X}-Q ig—”/\gﬂigl 1:}5 H]‘_
AA ol HEU SELEHE 23 =TF FasHA " ofF
A EE2EE0] FE3bE HEol FHH 'Y e St
4o Eus seldu g4 o Fdadgel v
(micelle) Y2 §3]=]0] L}o7A] o] Hao] &3]/} Yojut
A ek

EE

L Ao X ZEAHE AFS S0 Bakgo] T3] HHgstol
t H o) FHE
741 ‘&T t . ti4loll CDCAY] FHFS E0lil AEAIE =]
7] $J8lo] CDCAS} UDCA (7} 5-8 mg/kg/day)?] He o
o] o] &5 ¥ o A% CDCA 114 mg¥} UDCA 114 mg
o] B3HA A (X M-4-°: Myungmoon Pharm. Co. Ltd, Seoul,
Korea 7} Al#E T 9let 3tH UDCALE A$A g@EAtom
o2 ARl ofsto] P == 33 E5Ake|th UDCA
oMo FHAHE S48t E5oRY FHAHE &
AAste] HEW S AHE EIEE 40-60% HAaAZ
oItk A 8= 9134 = 10-14 my/kg/day ] £-5F
Foldl=t] AAF S Ap7] Aol Fofditt. CDCASN: &
ZF=Ao] Ay & ZYAEHSS ASA7|A] o A
A= 1% ot Al ALY A 714 wol ARREIL Q=
AT HEA %5114‘1‘?3% UDCA ©=@84o|il, UDCA%}
CDCA HoayE AR qloh
A HEA Sl e @i 7lEol A AR it
A ZH2HE Ao LI} Ak S avs 6-1271Y
FdrIt o2 FrRgeh 88 Ak T CT FAdolAl
A& 4= qlom CTollA 60 HU w|wke] AjofA] g5 ax}
7} M Fe Aow d¥A Qe
AL UDCAQ’ CDCA ¥H3 QW
= = o 52-62.8%°]A %ﬁ%ﬁ g H3,
UDCA 58| ML 24-38%2] Gaf&o] HiE|gch. ™

il

oodlo 4> e r}L
mox

dot o
ot

£ 15 mm u|5t9]

UDCA%} CDCAV} Y%
w2874 7R I QAN aak
7h g
AT GSAF L3 aHo] EA L X
Eo] W& vy PIES Eri= Ho
Holl Al 6] oF 10%°] ol2= A 7]’0
10% A= F54E AlAl Fof & SHAHE G49 19 ﬂ
A3 AT 1940l Aok ofe] AelA] AEH X
8 Yolx, 58] chity g4ol A AaEo] 54l 30-50%,
12d0] 50-70%°] 0|2 Aog Huspgch o
JEE A7 gEA S R8-S AL o) $e)

FY2ES SRS Folt 35
O}#]

_L4

F4, g0 FRAW), G4 2719 A4, %.wfsq =
STl A olF 52 ueldte] oy BAE AFA A
Aok dek. 94 HEA Bl AL Y ‘ﬂdﬁvﬂ Aprs
L A%, R 34 gddelt 34 9nd S9 Pzl
PG A9 Bl B gtk AT FEA AAE
WA EabY BAAHE AT SN 4 o 24
gio] es 3157 olgh TAjo] Ax WSS §
8 s} WolA ] 2717} B 2 3L Fol 5 mm ol
21 90 310l 7H 31 16 mm o]44el A9l 42
go| F23] Wolxlch, EY BHAk] B U Sojg 4
== grdol s o] glolok ok, widel 7%l B4
ofojof g}

2) HIZH(terpene) HIA|
Hade g HEF UR 5o ARy rEEL
“Jfr{essential oil)ollA] WAR= A E30}F Tl {7]0}
=R 715U b= A S §olA7l= 28-S 7HAAL 9l
01 A @9 Gofjol| e o]-g¥Ick o] HEH
gz 38hE AA|(29=° Rowa Pharmaceuticals
Ltd., Bantry, Ireland)7} A5 1 Qlch 2ol=2®e WE Wl
E 94, HUlE, 79, AUE 5 oA 719 ejd] RiHE
#(cyclic monoterpene)o] A4 ]%E %51 Zﬂxﬂe 1950
U RE =Y, vl=, dE 5
EFE ‘IH 5 °«] oFE: WAZE Eete= A OMOH% FA-G
le)

A AE AR 224

£ FMT, BT F5E T
aAA B S S0, ST A v
£ AT g A0 FA ek $H o] ohge 4R

The Korean Journal of Gastroenterology



HgFolshs Aol 1 avs A 5 e AeR
EJ—lEl 9\)\4@}38,69

3) 1 29 4=ES

S Mol BE BA2AE HES A
A-gsto] 4o B4 B &8l dde € e A=

¥4 9 sujo] Folsh= HMG-Co
ehel A, AolAle] ZeAEE Foo] G F eseti-
mibe, 7+ Eo]2el FXR 247419 LXR tJ4A] 5= 94 §
Sl ol 4 9l A2 AAEL A olo] ehBIAI:
b G asteps

>
rlot
e
fot
B>
12
N

N
ok
inj
ju|
=}
rlo
re

z2 =

=
)
2

rJ
=
> o

ot

Y

(ot

rO

o
ol
ofl
)
x flo
2o
r

Ho
ACH

oN L
o
-3

b

2
|o

M

=2 Sk
oz
O

o ook
>
-
o
julit}
=,

T =

i
R
b
o,
olN
N
St

oﬁnﬁ
1%

oo & o
N o
2
[rt
%
R
oS
O
o
lr
©,
PN
|o
b

30 B
Jo

2

o

<k

0

o, ol
2

HU ot x (o mek

30 1R

o @
>
il

ST

e o
ol o
ol
ot
1%
rlo
I

BTN
o

<, ol M
T o
(DA

<k
r
e
o~
N

(i
_orl.:
I
ot
ol
ol
o
flo
4
i
bl
ol %
ol

N © 4
[

(]

T N ool 30 o2
o R

3

s

O

Ry o
2
ok
rlr

o
5o

N o R

e
o o
(% pe ol
rd
<
fr r
1
o3
o,
B
ofN AN
>
1l

H1

oX, o
of

ojN

o,

—0 ox

f
10
Lo M

w25 oo O (O 3O rfr o M % oX o

B

il

o

e

o

My o
2

ok

I

fin)

o)
22
=
o
©

=)

m
o,
>
ro,

B~
o
N
olN
ox
o,
o
°
=

ofN Jm T
o,
>
Lo
I

rir
=
N
)
ok
2
el
L
el
&)
<
z
° L
oz
o,
o,
o d
ot
k1
2
ofk

jatad
_o|_‘.:
N
2
)
M
Mo o
o
=
rict
B3
N
ol
o 1%

oN o
2

o,
o
2
rir
o,
Iy

o
o
i)
N
ri
ol
ol
)

o

(e
ot
# oo

>,
o
¥ |
)
=)

g e 52 ¢
4 5
lﬂlm_m}il

CEA g Z) el A8 HAt 1A S
bl Mg Aol g A =

oft
<k

il

o

Ol

o
Iy}
ke
o% o
3
s
o

kol

M 2 g
o

REFERENCES

1. Lammert F, Gurusamy K, Ko CW, et al. Gallstones. Nat Rev Dis
Primers 2016;2:16024.

2. Everhart JE, Ruhl CE. Burden of digestive diseases in the United
States part lll: liver, biliary tract, and pancreas. Gastroenterology
2009;136:1134-1144.

3. Aerts R, Penninckx F. The burden of gallstone disease in Europe.
Aliment Pharmacol Ther 2003;18 Suppl 3:49-53.

4. Diehl AK, Sugarek NJ, Todd KH. Clinical evaluation for gallstone
disease: usefulness of symptoms and signs in diagnosis. Am J
Med 1990;89:29-33.

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26

Yoo KS. Management of Gallstone 257

. Lee J. Clinical manifestation and diagnosis of the gallstones. In:
Chung JB, ed. Diseases of the gallbladder and bile ducts. 1st ed.
Seoul: Koonja Publishing, 2008:189-210.

. Gibney EJ. Asymptomatic gallstones. Br J Surg 1990;77:368-372.

. Rigas B, Torosis J, McDougall CJ, Vener KJ, Spiro HM. The circadian

rhythm of biliary colic. J Clin Gastroenterol 1990;12:409-414.
. Traverso LW. Clinical manifestations and impact of gallstone
disease. Am J Surg 1993;165:405-409.
. Yoo KS. Diagnosis of gallstone. Korean J Med 2008;75:616-623.
Thistle JL, Cleary PA, Lachin JM, Tyor MP, Hersh T. The natural his-
tory of cholelithiasis: the national cooperative gallstone study.
Ann Intern Med 1984;101:171-175.
Friedman GD, Raviola CA, Fireman B. Prognosis of gallstones
with mild or no symptoms: 25 years of follow-up in a health main-
tenance organization. J Clin Epidemiol 1989;42:127-136.
Portincasa P, Moschetta A, Palasciano G. Cholesterol gallstone
disease. Lancet 2006;368:230-239.
Tazuma S, Unno M, Igarashi Y, et al. Evidence-based clinical prac-
tice guidelines for cholelithiasis 2016. J Gastroenterol 2017;52:
276-300.
Mayo WJ. Innocent gall-stones a myth. JAMA 1911;LVI:1021-1024.
Gracie WA, Ransohoff DF. The natural history of silent gallstones:
the innocent gallstone is not a myth. N Engl J Med 1982;307:
798-800.
Attili AF, De Santis A, Capri R, Repice AM, Maselli S. The natural
history of gallstones: the GREPCO experience. The GREPCO
group. Hepatology 1995;21:655-660.
McSherry CK, Ferstenberg H, Calhoun WF, Lahman E, Virshup M.
The natural history of diagnosed gallstone disease in sympto-
matic and asymptomatic patients. Ann Surg 1985;202:59-63.
Cucchiaro G, Rossitch JC, Bowie J, et al. Clinical significance of
ultrasonographically detected coincidental gallstones. Dig Dis
Sci 1990;35:417-421.
Zubler J, Markowski G, Yale S, Graham R, Rosenthal TC. Natural
history of asymptomatic gallstones in family practice office
practices. Arch Fam Med 1998;7:230-233.
Sakorafas GH, Milingos D, Peros G. Asymptomatic cholelithiasis:
is cholecystectomy really needed? A critical reappraisal 15 years
after the introduction of laparoscopic cholecystectomy. Dig Dis
Sci 2007;52:1313-1325.
Guarino MP, Cocca S, Altomare A, Emerenziani S, Cicala M.
Ursodeoxycholic acid therapy in gallbladder disease, a story not
yet completed. World J Gastroenterol 2013;19:5029-5034.
Festi D, Reggiani ML, Attili AF, et al. Natural history of gallstone
disease: expectant management or active treatment? Results
from a population-based cohort study. J Gastroenterol Hepatol
2010;25:719-724.
Shabanzadeh DM, Sgrensen LT, Jgrgensen T. A prediction rule for
risk stratification of incidentally discovered gallstones: results
from a large cohort study. Gastroenterology 2016;150:156-167.e1.
Friedman GD. Natural history of asymptomatic and symptomatic
gallstones. Am J Surg 1993;165:399-404.
Portincasa P, Ciaula AD, Bonfrate L, Wang DQ. Therapy of gall-
stone disease: what it was, what it is, what it will be. World J
Gastrointest Pharmacol Ther 2012;3:7-20.
. Deziel DJ, Millikan KW, Economou SG, Doolas A, Ko ST, Airan MC.

Vol. 71 No. 5, May 2018



258

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

QY. HEHe A2

Complications of laparoscopic cholecystectomy: a national sur-
vey of 4,292 hospitals and an analysis of 77,604 cases. Am J
Surg 1993;165:9-14.

Lowenfels AB, Lindstrém CG, Conway MJ, Hastings PR. Gallstones
and risk of gallbladder cancer. J Natl Cancer Inst 1985;75:77-80.
Randi G, Franceschi S, La Vecchia C. Gallbladder cancer world-
wide: geographical distribution and risk factors. Int J Cancer
2006;118:1591-1602.

Ashur H, Siegal B, Oland Y, Adam YG. Calcified ballbladder
(porcelain gallbladder). Arch Surg 1978;113:594-596.
Bonatsos G, Birbas K, Toutouzas K, Durakis N. Laparoscopic
cholecystectomy in adults with sickle cell disease. Surg Endosc
2001;15:816-819.

Plecka Ostlund M, Wenger U, Mattsson F, Ebrahim F, Botha A,
Lagergren J. Population-based study of the need for chol-
ecystectomy after obesity surgery. Br J Surg 2012;99:864-869.
Papasavas PK, Gagné DJ, Ceppa FA, Caushaj PF. Routine gall-
bladder screening not necessary in patients undergoing laparo-
scopic Roux-en-Y gastric bypass. Surg Obes Relat Dis 2006;2:
41-46; discussion 46-47.

Ellner SJ, Myers TT, Piorkowski JR, Mavanur AA, Barba CA.
Routine cholecystectomy is not mandatory during morbid obe-
sity surgery. Surg Obes Relat Dis 2007;3:456-460.

Patel JA, Patel NA, Piper GL, Smith DE 3rd, Malhotra G, Colella JJ.
Perioperative management of cholelithiasis in patients present-
ing for laparoscopic Roux-en-Y gastric bypass: have we reached
a consensus? Am Surg 2009;75:470-476; discussion 476.
Tarantino |, Warschkow R, Steffen T, Bisang P, Schultes B,
Thurnheer M. Is routine cholecystectomy justified in severely
obese patients undergoing a laparoscopic Roux-en-Y gastric by-
pass procedure? A comparative cohort study. Obes Surg
2011;21:1870-1878.

Keus F, de Jong JA, Gooszen HG, van Laarhoven CJ. Laparoscopic
versus small-incision cholecystectomy for patients with sympto-
matic cholecystolithiasis. Cochrane Database Syst Rev 2006;
(4):CD006229.

Keus F, de Jong JA, Gooszen HG, van Laarhoven CJ. Laparoscopic
versus open cholecystectomy for patients with symptomatic
cholecystolithiasis. Cochrane Database Syst Rev 2006;(4):
CD006231.

Keus F, de Jong JA, Gooszen HG, van Laarhoven CJ. Small-in-
cision versus open cholecystectomy for patients with sympto-
matic cholecystolithiasis. Cochrane Database Syst Rev 2006;
(4):CD0O04788.

Lammert F, Neubrand MW, Bittner R, et al. S3-guidelines for diag-
nosis and treatment of gallstones. German society for digestive
and metabolic diseases and german society for surgery of the ali-
mentary tract. Z Gastroenterol 2007;45:971-1001.

Giger UF, Michel JM, Opitz |, et al. Risk factors for perioperative
complications in patients undergoing laparoscopic cholecystectomy:
analysis of 22,953 consecutive cases from the Swiss Association
of Laparoscopic and Thoracoscopic Surgery database. J Am Coll
Surg 2006;203:723-728.

Tuveri M, Tuveri A. Laparoscopic cholecystectomy: complications
and conversions with the 3-trocar technique: a 10-year review.
Surg Laparosc Endosc Percutan Tech 2007;17:380-384.

42

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

. Duca S, Bala O, Al-Hajjar N, et al. Laparoscopic cholecystectomy:

incidents and complications. A retrospective analysis of 9542
consecutive laparoscopic operations. HPB (Oxford) 2003;5:
152-158.

Huntington CR, Cox TC, Blair LJ, et al. Nationwide variation in out-
comes and cost of laparoscopic procedures. Surg Endosc
2016;30:934-946.

Scott TR, Zucker KA, Bailey RW. Laparoscopic cholecystectomy:
a review of 12,397 patients. Surg Laparosc Endosc 1992;2:
191-198.

Danzinger RG, Hofmann AF, Schoenfield LJ, Thistle JL. Dissolution
of cholesterol gallstones by chenodeoxycholic acid. N Engl J Med
1972;286:1-8.

Makino |, Shinozaki K, Yoshino K, Nakagawa S. Dissolution of
cholesterol gallstones by long-term administration of ursodeox-
ycholic acid. Nihon Shokakibyo Gakkai Zasshi 1975;72:690-702.
Kim TN. Nonsurgical treatment of the gallstone diseases. In:
Chung JB, ed. Diseases of the gallbladder and bile ducts. 1st ed.
Seoul: Koonja Publishing, 2008:211-218.

Podda M, Zuin M, Battezzati PM, Ghezzi C, de Fazio C, Dioguardi
ML. Efficacy and safety of a combination of chenodeoxycholic
acid and ursodeoxycholic acid for gallstone dissolution: a com-
parison with ursodeoxycholic acid alone. Gastroenterology
1989;96:222-229.

Roma MG, Toledo FD, Boaglio AC, Basiglio CL, Crocenzi FA,
Sanchez Pozzi EJ. Ursodeoxycholic acid in cholestasis: linking ac-
tion mechanisms to therapeutic applications. Clin Sci (Lond)
2011;121:523-544.

Bachrach WH, Hofmann AF. Ursodeoxycholic acid in the treat-
ment of cholesterol cholelithiasis. part I. Dig Dis Sci 1982;27:
737-761.

Caroli A, Del Favero G, Di Mario F, et al. Computed tomography
in predicting gall stone solubility: a prospective trial. Gut 1992;
33:698-700.

Pereira SP, Veysey MJ, Kennedy C, Hussaini SH, Murphy GM,
Dowling RH. Gallstone dissolution with oral bile acid therapy.
Importance of pretreatment CT scanning and reasons for
nonresponse. Dig Dis Sci 1997;42:1775-1782.

Petroni ML, Jazrawi RP, Grundy A, et al. Prospective, multicenter
study on value of computerized tomography (CT) in gallstone dis-
ease in predicting response to bile acid therapy. Dig Dis Sci
1995;40:1956-1962.

May GR, Sutherland LR, Shaffer EA. Efficacy of bile acid therapy
for gallstone dissolution: a meta-analysis of randomized trials.
Aliment Pharmacol Ther 1993;7:139-148.

Grundy SM, Lan SP, Lachin J. The effects of chenodiol on biliary
lipids and their association with gallstone dissolution in the
National Cooperative Gallstone Study (NCGS). J Clin Invest
1984;73:1156-1166.

Fromm H, Roat JW, Gonzalez V, Sarva RP, Farivar S. Comparative
efficacy and side effects of ursodeoxycholic and chenodeox-
ycholic acids in dissolving gallstones. A double-blind controlled
study. Gastroenterology 1983;85:1257-1264.

Erlinger S, Le Go A, Husson JM, Fevery J. Franco-Belgian coopera-
tive study of ursodeoxycholic acid in the medical dissolution of
gallstones: a double-blind, randomized, dose-response study,

The Korean Journal of Gastroenterology



58.

59.

60.

61.

62.

63.

and comparison with chenodeoxycholic acid. Hepatology 1984;
4:308-314.

Lanzini A, Jazrawi RP, Kupfer RM, Maudgal DP, Joseph AE,
Northfield TC. Gallstone recurrence after medical dissolution. An
overestimated threat? J Hepatol 1986;3:241-246.

Rabenstein T, Radespiel-Troger M, Hopfner L, et al. Ten years ex-
perience with piezoelectric extracorporeal shockwave lithotripsy
of gallbladder stones. Eur J Gastroenterol Hepatol 2005;17:
629-639.

Bateson MC, Bouchier IA, Trash DB, Maudgal DP, Northfield TC.
Calcification of radiolucent gall stone during treatment with urso-
deoxycholic acid. Br Med J (Clin Res Ed) 1981;283:645-646.
Portincasa P, van Erpecum KJ, van De Meeberg PC, Dallinga-Thie
GM, de Bruin TW, van Berge-Henegouwen GP. Apolipoprotein E4
genotype and gallbladder motility influence speed of gallstone
clearance and risk of recurrence after extracorporeal shock-
wave lithotripsy. Hepatology 1996;24:580-587.

Sackmann M, Ippisch E, Sauerbruch T, Holl J, Brendel W,
Paumgartner G. Early gallstone recurrence rate after successful
shock-wave therapy. Gastroenterology 1990;98:392-396.
Villanova N, Bazzoli F, Taroni F, et al. Gallstone recurrence after
successful oral bile acid treatment. A 12-year follow-up study and
evaluation of long-term postdissolution treatment. Gastroenterology

64.

65.

66.

67.

68.

69.

70.

Yoo KS. Management of Gallstone 259

1989;97:726-731.

Petroni ML, Jazrawi RP, Pazzi P, et al. Risk factors for the develop-
ment of gallstone recurrence following medical dissolution. The
British-Italian Gallstone Study Group. Eur J Gastroenterol Hepatol
2000;12:695-700.

Lazaridis KN, Gores GJ, Lindor KD. Ursodeoxycholic acid 'me-
chanisms of action and clinical use in hepatobiliary disorders'.
J Hepatol 2001;35:134-146.

Doran J, Keighley MR, Bell GD. Rowachol-a possible treatment
for cholesterol gallstones. Gut 1979;20:312-317.

Ellis WR, Rose DH, Richmond CD, Nehru AY, Middleton A, Bell GD.
Radio-opaque gallstones-reduction in size and calcium content
on treatment with Rowachol. Gut 1980;21:A910.

Ellis WR, Somerville KW, Whitten BH, Bell GD. Pilot study of com-
bination treatment for gall stones with medium dose chenodeox-
ycholic acid and a terpene preparation. Br Med J (Clin Res Ed)
1984;289:153-156.

Handelsman B, Bonorris G, Marks JW, Schoenfield LJ. Rowachol
and ursodeoxycholic acid in hamsters with cholesterol gallstones.
Am J Med Sci 1982;284:16-22.

Di Ciaula A, Wang DQ, Wang HH, Bonfrate L, Portincasa P. Targets
for current pharmacologic therapy in cholesterol gallstone
disease. Gastroenterol Clin North Am 2010;39:245-264, viii-ix.

Vol. 71 No. 5, May 2018



