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Single-operator Cholangioscopy Guided Lithotripsy
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of Medicine, Seoul, Korea

ERCP is the standard treatment for common bile duct stones (CBD stones). On the other hand, in approximately 10% of patients
with CBD stones, the complete removal of the stones cannot be achieved by conventional ERCP, which performs endoscopic sphinc-
terotomy followed by stone extraction. Additional advanced and complex procedures are often necessary to remove these “difficult
bile duct stones”, including endoscopic papillary large balloon dilatation or mechanical lithotripsy. Advances in cholangioscopy have
made electrohydraulic or laser lithotripsy under direct endoscopic visualization possible during ERCP. Cholangioscopy-guided litho-
tripsy using the SpyGlass DS system could be a better treatment tool for removing difficult stones. The focus of this review was to
describe single-operator cholangioscopy in the management of difficult CBD stones. (Korean J Gastroenterol 2022;80:163-168)
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SpyGlass DS Direct Visualization A]2&l(Boston Scientific,
Marlborough, MA, USA)2] 7, =] 9 BFS G yAlH
(SpyGlass A|AEE AHE-Sl= HEWAIES SOCE A]AH)9

Working channel for accessories and aspiration

Fig. 1. Single-operator cholangioscopy using the SpyGlass DS

e s A7|H o2 AAF T SpyGlass= 7]& BEWA] system. (A) The SpySope is inserted into the duodenoscope
7o) ole] B ZEsl= 2o Feo] txd, J3]e The through the working channel. (B) A single endoscop|§t .controls

- e Ao R both the duodenoscope and SpyScope (the reason this is called
Aotk o] SpyGlass Al281] W47 SpyScopeo|=fil “single-operator” cholangioscopy). (C) The SpyScope, which is the
Sh=g), AFo] 2F 33 mm= t}$ 97| ufEo] Alo|AA WAA single-use cholangioscope of the SpyGlass DS System.

Table 1. Difficult Bile Duct Stones Criteria

Category Conditions Reasons
Characteristics of stone Large stone (>15 mm) Need for lithotripsy and difficulty in capturing the
Multiple stones (>3 stones, size >10 mm) stone with a basket
Hard stone

Strange-shaped stone

Location of stone Intrahepatic duct stone Difficulty in access
Stone above a stricture
Impacted stone in the bile duct/cystic duct
Mirizzi syndrome

Anatomical situation Altered anatomy Difficulty in biliary access and limitation of the
Billroth 1l/Roux-en-Y gastric bypass anatomy endoscope/accessory
Periampullary diverticulum

Patient factors Old age/poor general condition Risk of adverse events
Unstable vital signs
Bleeding tendency
Paradoxical response
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Fig. 2. Single-operator cholangioscopy-guided electrohydraulic lithotripsy (EHL). (A) Fluoroscopy image showing an impacted bile duct stone
(arrowhead). (B) X-ray image showing SpyScope (arrowhead) inserted into the bile duct. (C) Final cholangiogram showing no residual filling
defect. (arrowhead). (D) SpyGlass showing an impacted stone. EHL (arrowheads, EHL probe) is performed under direct visualization. (E)
SpyGlass showing the cleared bile duct after EHL. (F) Fragmented bile duct stones are extracted using a stone basket after lithotripsy.

Vol. 80 No. 4, October 2022



Aol % Wl o|4o] ERCPE §3F A4S Amstdou
8 597t i

2) Y, 7|s A ZRES

EST $-0| SpyScopes Al&Ate] 23, A3 = 4 9H4}9]
Aejol] wehA GEHAHguidewire)?t T o G=E
glo] Tato Abeldte} Fufi Q) Fof A4 g o
Al #olsty EHL 3-8 LL 935

Mgl Jade S Adstt o]F EHL 32 LLS 534 &
=

.

SpyScope A HEUR] FUA7|E FAlo] Fel)
w2 gtk whaE A4S WA Agnte] Alke] wet uha

4
o8 Ao GEyAES 53 LL E= EHLO| of#%
H A4 AA AdEEC] 67-100%°] o]

o7 497) Aol tiel 3t e A oA ARt ThA

2 88% (95% CI, 85-91%)%th"® 1eju} o] AL thalx|<
A GEAIEE B3 Al8E Bt ofle BE SR "
A7BE B3 A8es 2ot A &R gl

>,

2
>~
B )

b ofm
o
£
1%
i
2
B
jubo)
o
>{1:1
e
b
ri
e,
-
rir
b
o,
i

> = o 2 rlo
2

o ok
ofnt ot
0ok 2o oo dle =

A|AE-L 94% (95% CI, 90.2-976%)%Ic}. oF #o] A|
AT A AAEL 71.1% (95% CI, 62.1-79.56%)=

i

T

©
(o]
R
Q
==
[EEN
N
)
-
wW
~
E\i
38

2 ok N,
o O

& dre 3x) 4079 e s
91, 149 Aes 48] &
97.3% =% UERITH"? AAEL T
SUAIE S Eet HAEo] WA FA TR 95% o] Aol A

4) EHL vs. LL

Al Ao E gl ] 7H8Adof wheh dx A A ekt
oA EHLY} LLE& AdetA Aeste] ARgS 4= Qlrt. X9
o 7| Aol A= 4079 S Yo' EHLY LIS
H W3t '? o] 334 17 EHLS A& 2-e 30619
SHAkel LLE A 5% 10199] At Atole] AiE v|wstg]
ot HEH @A AAES T Aol AR vEkEt
(EHL, 96.7%; LL, 99%). ¥2}2] 77.4%7} 3+ ¥o] Al&x o
AN AA= G SHAT, A HA AlER TAS ¢
AA 7Fset A9 LLE o868 d4eo] o =2 4
B ATHEHL, 74.5%; LL, 86.1%; p=0.20). H Al& A|
EHL T15(73.9%)0] LL 11E(49.9%, p<0.001)Ec} &
2 fosHAl 2A JErdT
Frh2 L 9dto| A LLo| EHL (88.4%, p<0.001)5.Ch
[e]

A A AL 96.1%)S BATH” o, By dgES
L

A ok 2
o rlo Mo ot o

Ao ® HojErh e o]et A= AHEH
o] =5 ZAFSHA] ghgkow EHLY LL 5 stus A
Sk7] S1et WHARRS AlEstA] gotch vlE 2yt £4S 2
ohoto] EHLY LL& Yok 371 Aef x]¥o] I gofc.
EHL &A= o] BobA, Al Algto] dojAal o g
HHEE ol 45 ofe] 7o &§EAE 2a= ot viH
of LL ©&A}= o] 47] wjite], of=|et A|gte] glx|qt
7F4o] o H#tt Az, #o]A AlAERE EHLO| |4
24 o vt whebA, Sk gl G4 9] A, AleAte] 59
T ATE Yl 7F o] SHof wheba] HH9t A& o] AH
o] FQstAlrt

B
2,

Iz K
3
fr

¢

L

5) 71415 A= 5! EPLBDRE 22 ERCP vs. HUAIEXL
ZFUWAIZE 0|88 MMs
TUAEA FEYWAIES B3 fHe2 7|29
(EPLBD E+= 7|A4 #H&)Ech o 42 &4 AA
Bl= Aog BuEety d8y 45 o}
of & A3t whdo] gl
o AFolAe dAA B4 SE 219 H[EE Yo

ERCP
!
23

L

A

fi3
=

o
o

il o
ox
=t

The Korean Journal of Gastroenterology



Shin J et al. Single-operator Cholangioscopy Guided Lithotripsy 167

gAdA e FEWAES o8t LY 7]E AEAR] A GEUAE S B3 AMES Hushs tate A% F
ERCP W0 & X goto] 11 A4S vlustlek” s 2] A7t dasich
At FEWAIES §8 LLE A 53 2= 93%, 7] ERCP GAA s HEWA S T AHEY V4 HE 1
RFom A gdt $hak= 67%0lA e TA A7 SAE 2efof ottt 9bA A5l Wieh o] gt Y-S Ae=
THp=0.009). LLo] A& 4JZlo] t Al Zlor Holx|uk ol E7FsstAU, AA Yl EHL E3A4E §3F olvA] A
glolAl 42 o 11 Al AIZH7IE ERCPollA] 81.2+449.3 go] FEAY Y g2 EE5A 1adt A, d=WAA
&, LLatoll A 120.7+40.24, p=0.0008)°] 48 %= ZAOR o] FAZIA HIL3] ol B T T2 ARolAE &
UEbth AFASS GUAEA §EWAE S o823t LLo| UAIEA GEUA G2 o8¢t 4 o] &7Fs3t F57F 3
o e AlE AREe] FQskA|RE 7|E A mRET BA AA o= & 71eeoF Pk
&0l WA 7] wiol A 24 A 5o SR A=Y
o= LLO a&4S HolFelth 4 2
T OE A iz dtoll A EPLBD Al 0] dlAlE
2 FEWAEE B LLI 1A A4ES Blwskoich AR A S e o, e Ffolle EST 3
St o Alas S e &4 AAES 44 100%0F @4 AAShs 71 ERCP ROl ullg- avbHjolt). dhA|Rk
63%AoH, & TLFolA 9 FAE S FARHITHE% 2 7] A% A& E= EPLBDE ARgdto] @49 A&
o} 13%). GAAEA EUWAIE S 53 LLE A3 whof| A 7F o A7t ek ol2fet B9 BRI S B3 44
WA ] Esko] BAACR FOSHA Welol: &3k, =o] F2 tigtol 2 47} vk 22 SpyglassE o8¢ &
T I3 ZF Ale ARkl Apo] Bl g TAEClE 2 Afo|7t UAEA HEWAG ol AEEaL de] HaFr] Al&ste, T
1! A GAY] ARE fIet &5 ZEAERCl E 740l
uhebA, 1A i Aso] ofgle: A 71 AmHolA Hlt} oo] ERCPE Al&sh= oAte TdAlEA HietiAl
OF SAAEA; GEUAIE S S8 AEo] aibAlola ok 3ol A&t o5 o] &3 FAMAEY ASF, Ale Al 2
oF A Wror e digh 9l iAol & 4 Qg 1l 4 d 71s4 A, s A g AR, dEs vl
sfoF ST 2213 AfetE W E e gt Soll el S20] 4L
glofoF shzct.
6) ot
gAA s HEWAEE B AAEA 7P S8 1 REFERENCES
g AFE HE SHolth. dAEA HEWAIA S Ee v
2 24 gl 2o 750 WeAe BT g ol ALY 1. Collin§ C, Maguire D, Ireland A Fitzgerald E, (.)‘.Sulliv§n GC. A pro-
o Wt Al gololch spfactlve study of .common bile duct -calcull in p.atlents under:
going laparoscopic cholecystectomy: natural history of chol
EST & EPLBD T+ 7|44 Ha& A8l Wee o edocholithiasis revisited. Ann Surg 2004;239:28-33.
AA &R} SR YA AL E3F &0 v|E] AgiRog g 2. Freitas ML, Bell RL, Duffy AJ. Choledocholithiasis: evolving stand-
S RE| o] g 13Tl Aol Q. £ ards for diagnosis and management. World J Gastroenterol

2006;12:3162-3167.

3]
%L:—LHA]%]% 53 HAE 1;(}9] °F 20%7}F 19 O]%‘O/l Al 3. Yasuda |, Itoi T. Recent advances in endoscopic management of

o] sl & s Zlo] FQ6ltt olAT 3 v]8- difficult bile duct stones. Dig Endosc 2013;25:376-385.
FEAL BASE o Lo 4] YA THA 9 X]JELOH %%A]%X} 4, Mantes (fi Paspatis Gl;.lAat;aklientL, et aI.EEndoscoplg m.artlage;

N N ment of common bile duct stones: European Society o
S UA| AL 0] 83F JALo] 7|E HHHLS o] 83} A ) ) o
FEHAE S olget Aol 7IE WS o8t ERCP A Gastrointestinal Endoscopy (ESGE) guideline. Endoscopy
%3} Hl1 A] Q3 ERCP A& 3545 Z0FA A&F o 2019;51:472-491.
2 A& S} Fo]8o] 4 28%, 11% HAshs Ho57] 5. Lux G, Ell C, Hochberger J, Miiller D, Demling L. The first success-
T &ttt 23 ful endoscopic retrograde laser lithotripsy of common bile duct
i AR .

- N s stones in man using a pulsed neodymium-YAG laser. Endoscopy

7] Ao GX A FA Y (g E 93t 7129 dE2?] EPLBD 6. Trikudanathan G, Navaneethan U, Parsi MA. Endoscopic man-
gl 7|AA Ao 753t A 0IR] o HE A A A Ttsh agement of difficult common bile duct stones. World J
3 7&@‘5{__“ 7}_101 %8_5]-11]- H]%— _—é__%/\é‘% F_Eﬂfﬂ' H_—jq/\é % Gastroenterol 2013;19:165-173.

7. Patel SN, Rosenkranz L, Hooks B, et al. Holmium-yttrium alumi-
num garnet laser lithotripsy in the treatment of biliary calculi us-

Vol. 80 No. 4, October 2022



168 T3t S.

10.

11.

12.

13.

14.

15.

HY Akt HEUAZE S Y A=

[

ing single-operator cholangioscopy: a multicenter experience
(with video). Gastrointest Endosc 2014;79:344-348.

. Ishida, Itoi T, Okabe Y. Types of peroral cholangioscopy: how to

choose the most suitable type of cholangioscopy. Curr Treat
Options Gastroenterol 2016;14:210-219.

. Bhandari S, Bathini R, Sharma A, Maydeo A. Usefulness of sin-

gle-operator cholangioscopy-guided laser lithotripsy in patients
with Mirizzi syndrome and cystic duct stones: experience at a ter-
tiary care center. Gastrointest Endosc 2016;84:56-61.
Maydeo A, Kwek BE, Bhandari S, Bapat M, Dhir V. Single-operator
cholangioscopy-guided laser lithotripsy in patients with difficult
biliary and pancreatic ductal stones (with videos). Gastrointest
Endosc 2011;74:1308-1314.

Wong JC, Tang RS, Teoh AY, Sung JJ, Lau JY. Efficacy and safety
of novel digjtal single-operator peroral cholangioscopy-guided la-
ser lithotripsy for complicated biliary stones. Endosc Int Open
2017;5:E54-E58.

Brewer Gutierrez OI, Bekkali NLH, Raijman I, et al. Efficacy and
safety of digital single-operator cholangioscopy for difficult bili-
ary stones. Clin Gastroenterol Hepatol 2018;16:918-926.e1.
Korrapati P, Ciolino J, Wani S, et al. The efficacy of peroral chol-
angioscopy for difficult bile duct stones and indeterminate stric-
tures: a systematic review and meta-analysis. Endosc Int Open
2016;4:E263-E275.

Bokemeyer A, Gerges C, Lang D, et al. Digjtal single-operator vid-
eo cholangioscopy in treating refractory biliary stones: a multi-
center observational study. Surg Endosc 2020;34:1914-1922.
Kurihara T, Yasuda |, Isayama H, et al. Diagnostic and ther-
apeutic single-operator cholangiopancreatoscopy in bil-
iopancreatic diseases: prospective multicenter study in Japan.
World J Gastroenterol 2016;22:1891-1901.

16.

17.

18.

19.

20.

21.

22.

23.

Navaneethan U, Hasan MK, Kommaraju K, et al. Digital, sin-
gle-operator cholangjiopancreatoscopy in the diagnosis and man-
agement of pancreatobiliary disorders: a multicenter clinical ex-
perience (with video). Gastrointest Endosc 2016;84:649-655.
Turowski F, Higle U, Dormann A, et al. Diagnostic and therapeutic
single-operator cholangiopancreatoscopy with SpyGIassDSTM:
results of a multicenter retrospective cohort study. Surg Endosc
2018;32:3981-3988.

Angsuwatcharakon P, Kulpatcharapong S, Ridtitid W, et al. Digital
cholangioscopy-guided laser versus mechanical lithotripsy for
large bile duct stone removal after failed papillary large-balloon
dilation: a randomized study. Endoscopy 2019;51:1066-1073.
Chen YK, Parsi MA, Binmoeller KF, et al. Single-operator chol-
angioscopy in patients requiring evaluation of bile duct disease
or therapy of biliary stones (with videos). Gastrointest Endosc
2011;74:805-814.

JinZ, WeiY, Tang X, et al. Single-operator peroral cholangioscope
in treating difficult biliary stones: a systematic review and
meta-analysis. Dig Endosc 2019;31:256-269.

Veld JV, van Huijgevoort NCM, Boermeester MA, et al. A system-
atic review of advanced endoscopy-assisted lithotripsy for re-
tained biliary tract stones: laser, electrohydraulic or ex-
tracorporeal shock wave. Endoscopy 2018;50:896-909.
Buxbaum J, Sahakian A, Ko C, et al. Randomized trial of chol-
angioscopy-guided laser lithotripsy versus conventional therapy
for large bile duct stones (with videos). Gastrointest Endosc
2018;87:1050-1060.

Deprez PH, Garces Duran R, Moreels T, et al. The economic im-
pact of using single-operator cholangioscopy for the treatment
of difficult bile duct stones and diagnosis of indeterminate bile
duct strictures. Endoscopy 2018;50:109-118.

The Korean Journal of Gastroenterology



