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Abstract

Mechanical lithotripsy (ML) is usually considered as a
standard treatment option for large bile duct stones.
However, it is impossible to retrieve oversized stones
because the conventional lithotripsy basket may not
be able to grasp the stone. However, there is no es-
tablished endoscopic extraction method for such gi-
ant stone removal. We describe a case of successful
extraction of a 4-cm large stone using a gastric bezoar
basket. A 78-year-old woman had suffered from upper
abdominal pain for 20 d. Contrast-enhanced computed
tomogram revealed a 4-cm single stone in the distal
common bile duct (CBD). Endoscopic stone retraction
was decided upon and endoscopic papillary balloon
dilation was performed using a large balloon. An at-
tempt to capture the stone using a standard lithotripsy
basket failed due to the large stone size. Subsequently,
we used a gastric bezoar basket to successfully capture
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the stone. The stone was fragmented into small pieces
and extracted. The stone was completely removed
after two sessions of endoscopic retrograde cholangio-
pancreatography; each of which took 30 min. No com-
plications occurred during or after the procedure. The
patient was fully recovered and discharged on day 11
of hospitalization. ML using a gastric bezoar basket is a
safe and effective retrieval method in select cases, and
is considered as an alternative nonoperative option for
the management of difficult CBD stones.

© 2012 Baishideng. All rights reserved.

Key words: Giant choledocholithiasis; Mechanical litho-
tripsy; Bezoar basket; Common bile duct stone; Endo-
scopic papillary balloon dilatation

Peer reviewer: Thamara Perera, MR, The Liver Unit, Queen
Elizabeth Hospital, Edgbaston, Birmingham B15 2TH, United
Kingdom

Chung HJ, Jeong S, Lee DH, Lee JI, Lee JW, Bang BW, Kwon
KS, Kim HK, Shin YW, Kim YS. Giant choledocholithiasis treated
by mechanical lithotripsy using a gastric bezoar basket. World J
Gastroenterol 2012; 18(25): 3327-3330 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v18/i25/3327.htm DOI:
http://dx.doi.org/10.3748/wjg.v18.i125.3327

INTRODUCTION

Since endoscopic sphincterectomy (EST) was introduced
for bile duct stone extraction, up to 90% of bile duct
stones could be removed by using EST and standard en-
doscopic maneuvers' . However, bile duct stone removal
can be challenging in patients with large stones (> 12 mm),
multiple stones, barrel-shaped stones, and tapering or
tortuosity of the distal common bile duct (CBD)?. Me-

chanical lithotripsy (ML) is an established alternative in
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Figure 1 Computed tomogram revealed a huge stone in the distal com-
mon bile duct. Marked dilation of the gallbladder and bile duct was also seen. A:
Axial view; B: Coronal view.

cases of large CBD stones that cannot be removed using
standard endoscopic retrieval methods. Large and hard
concretions, however, often make ML difficult. There ate
several nonoperative options available!” but there is no
established technique for difficult large stones.

Here, we report a case of a giant CBD stone that was
retrieved by ML using a gastric bezoar basket.

CASE REPORT

A 78-year-old woman was referred to our institution due
to upper abdominal pain and vomiting that occurred 20 d
ptior to admission. Blood pressure was 100/50 mmHg,
heart rate was 96 beats/min, and temperature was 36 C.
There was tenderness to palpation in the right upper quad-
rant of the abdomen, but rebound tenderness was not
documented. Laboratory tests showed: white blood cells,
25 600/mm’; neutrophils, 97.2%; hemoglobin, 14.5 g/dL;
total bilirubin, 5.5 mg/dL; aspartate aminotransferase,
104 TU/L; alanine aminotransferase, 87 IU/L; serum
alkaline phosphatase, 510 IU/L; and y-glutamyl transpep-
tidase, 365 IU /L.

Contrast-enhanced computed tomogram (CT) of the
abdomen revealed a single 4-cm stone in the distal CBD,
with marked and diffuse dilation of the entire biliary tree
(Figure 1). Endoscopic retrograde cholangiopancreatogra-
phy (ERCP) was urgently performed because the patient’
s mental state and vital signs had detetriorated on the day
of admission. We identified an opening of a choledocho-
duoudenal fistula near the ampulla of Vater where a large
amount of pus was emitted. A 4.0 cm X 3.2 cm filling
defect was noted in the distal CBD on the cholangiogram
(Figure 2). Nasobiliary drainage through the fistulous
tract was performed endoscopically. After the first ses-
sion, the signs of systemic infection improved as well as
the patient’s performance status, and the second session
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Figure 2 Endoscopic retrograde cholangiopancreatogram showed a large
filling defect measuring 4.0 cm x 3.2 cm. The proximal portion of bile duct
was not opacified.

Figure 3 Basket for gastric bezoar (left) is larger than a conventional bas-
ket used for mechanical lithotripsy (right).

of ERCP was performed on day 3 in hospital, to retrieve
the stone.

Instead of EST, endoscopic papillary balloon dila-
tion was performed (for 60 s, one session) using a large
balloon catheter, 15 mm in diameter (Controlled Radial
Expansion balloon; CRE®; Boston Scientific, Natick,
MA, United States) for esophageal dilation. ML using a
usual lithotripter (Stonebuster®, 40 mm-inner diameter;
Medi-Globe GmbH, Achenmiihle, Germany) was tried
and failed to capture the stone due to its large size. Sub-
sequently, we were able to capture the stone using a gas-
tric bezoar basket (Stonebuster®, 60 mm-inner diameter;
Medi-Globe GmbH) that was larger than the usual basket
for ML (Figure 3). The captured stone was broken into
fragments with a mechanical lithotripter (Memory Eight
Wire Basket 2 cm X 4 cm (MB5-2X4-8"; Cook Medical
Inc., Winston Salem, NC, United States) (Figure 4). Then,
we performed endoscopic nasobiliary drainage to prevent
cholangitis induced by the fragmented stones. On the 6th
day in hospital, follow-up cholangiogram revealed mul-
tiple small filling defects within the CBD (Figure 5). All
of the stone fragments were extracted with the basket,
and we confirmed complete clearance of the CBD by a
balloon-occluded cholangiogram (Figure 6). The patient
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Figure 4 Endoscopic balloon dilation using a large balloon and mechani-
cal lithotripsy. The balloon was inflated gradually to a diameter of 15 mm
across the papilla and the ballooning was sustained for 60 s, and the bezoar
basket captured the stone completely. The stone was fragmented by mechani-
cal lithotripsy using a bezoar basket.

Figure 5 Follow-up endoscopic retrograde cholangiopancreatogram dis-
closed remnant stone fragments.

Figure 6 Remnant stone fragments were extracted by the basket and bal-
loon occluded cholangiogram showed complete duct clearance.

was fully recovered and discharged on the 11 th day of
hospitalization.

DISCUSSION

Since ML was first introduced by Riemann e# 2/ for the
retrieval of CBD stones, ML has been the method of
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choice in cases of large or impacted stones. Addition-
ally, in cases with concomitant narrowing of the distal
CBD from which it is impossible to remove stones by
EST, ML is the simplest, most cost-effective, and safe
procedurell’sj. For large stones > 1 cm, there are sev-
eral therapeutic options other than ML. Endoluminal
electrohydraulic lithotripsy (EHL) zia the peroral or
percutaneous route”" extracorporeal shockwave litho-
tripsy (ESWI)™Y, laser lithotripsy”, and stenting"*'"! are
nonoperative options, especially for elderly patients and
patients at high surgical risk.

ESWL, EHL and laser lithotripsy yield similar suc-
cess rates of 80%-95% and may be used in combination.
These techniques ate not available at all treatment facili-
ties, thus, the selection of a specific treatment option
may differ between institutions or physicians. There have
been some studies of EHL using balloon catheters under
ﬂuoroscopyl7J and single-operator duodenoscope-assisted
cholangioscopy-guided EHL". These are complex and
very labor-intensive procedures. ESWL usually requires
multiple sessions and an additional endoscopic procedure
for complete stone retrieval’. The placement of biliary
stents is used as an immediate management option to
prevent cholangitis or stone impaction, and for retrieval
in choledocholithiasis patients who ate intractable to the
usual lithotripsy option, or have a high surgical risk'!,
However, recent studies have shown high rates of late
morbidity and mortality after long-term stenting, Tempo-
rary use of self-expandable metallic stents combined with
EHL has been reported for avoiding long-term stent
placement in patients with intractable CBD stones"".

Large stones (2.5 cm or 2.8 cm in diameter), or hard
concretions, often make ML cumbersome ot even im-
possible”. Indeed, a stone size > 2.8 cm is associated
with lithotripsy failure. Another study has shown that
impacted stones, as well as stone size only, is a predic-
tive factor for stone extraction failure, especially in cases
where the bile duct is not dilated adequately to accommo-
date a large stone™. In our case, the stone was oversized
(4 cm) and dilation of the bile duct was not sufficient to
capture the stone using a basket for ML. Other retrieval
modalities, such as EHL, and laser lithotripsy, were not
promptly available. Also, ESWL was not indicated be-
cause the stone was radiolucent. Therefore, we selected
a 6-cm diameter bezoar basket to grasp the large stone
completely for ML.

We performed endoscopic papillary large balloon
dilation (EPLBD) without EST before ML for easy re-
moval of the large stone. Several reports have shown
the efficacy of EPLBD for treatment of large bile duct
stones . Most studies have carried out EST followed
by EPLBD, but some groups have attempted stone ex-
traction by EPLBD alone without EST"?. The preceding
EST has a lower risk of pancreatitis that the pancreatic
orifice is separated from the biliary orifice after EST and
it may result in balloon dilation forces away from the
pancreatic duct'”. In our opinion, preceding EST before
EPLBD may not play a role in the guidance of balloon

July 7,2012 | Volume 18 | Issue 25 |



Chung HJ et a/. Choledocholithiasis treated by bezoar basket

dilation because the direction of ballooning by the inflat-
ing catheter is always radial. Therefore, our case had LBS
only without a previous EST.

In conclusion, ML using a gastric bezoar basket was
safe and effective for the retrieval of a CBD stone, which
was extraordinarily large. The bezoar basket is not a
newly designed device, but an existing tool originally used
for the removal of bezoars. This is believed to be the
first published attempt to retrieve a giant and intractable
bile duct stone and should be considered as an alterna-
tive nonoperative option for the management of difficult
CBD stones.

REFERENCES

1 Binmoeller KF, Briickner M, Thonke F, Soehendra N. Treat-
ment of difficult bile duct stones using mechanical, electro-
hydraulic and extracorporeal shock wave lithotripsy. Endos-
copy 1993; 25: 201-206

2 McHenry L, Lehman G. Difficult bile duct stones. Curr Treat
Options Gastroenterol 2006; 9: 123-132

3 Hochberger J, Tex S, Maiss J, Hahn EG. Management of dif-
ficult common bile duct stones. Gastrointest Endosc Clin N Am
2003; 13: 623-634

4  Leung JW, Tu R. Mechanical lithotripsy for large bile duct
stones. Gastrointest Endosc 2004; 59: 688-690

5 Garg PK, Tandon RK, Ahuja V, Makharia GK, Batra Y.
Predictors of unsuccessful mechanical lithotripsy and endo-
scopic clearance of large bile duct stones. Gastrointest Endosc
2004; 59: 601-605

6  Riemann JF, Seuberth K, Demling L. Mechanical lithotripsy
of common bile duct stones. Gastrointest Endosc 1985; 31:
207-210

7 Moon JH, Cha SW, Ryu CB, Kim YS, Hong SJ, Cheon YK,
Cho YD, Kim YS, Lee JS, Lee MS, Shim CS, Kim BS. Endo-
scopic treatment of retained bile-duct stones by using a bal-
loon catheter for electrohydraulic lithotripsy without cholan-
gioscopy. Gastrointest Endosc 2004; 60: 562-566

(4 9

Boishidengs  WIG | www.wjgnet.com

3330

10

11

12

13

14

15

16

Farrell JJ, Bounds BC, Al-Shalabi S, Jacobson BC, Brugge
WR, Schapiro RH, Kelsey PB. Single-operator duodeno-
scope-assisted cholangioscopy is an effective alternative
in the management of choledocholithiasis not removed by
conventional methods, including mechanical lithotripsy. En-
doscopy 2005; 37: 542-547

Prat F, Fritsch ], Choury AD, Frouge C, Marteau V, Etienne
JP. Laser lithotripsy of difficult biliary stones. Gastrointest
Endosc 1994; 40: 290-295

Katsinelos P, Galanis I, Pilpilidis I, Paroutoglou G, Tsolkas P,
Papaziogas B, Dimiropoulos S, Kamperis E, Katsiba D, Kalo-
menopoulou M, Papagiannis A. The effect of indwelling en-
doprosthesis on stone size or fragmentation after long-term
treatment with biliary stenting for large stones. Surg Endosc
2003; 17: 1552-1555

Mizukami Y, Saito H, Obara T, Arisato S, Nakano Y, Sakurai
Y, Izawa T, Kohgo Y. Temporary use of an accuflex stent for
unextractable common bile duct stones. | Gastroenterol Hepa-
tol 2000; 15: 680-683

Cipolletta L, Costamagna G, Bianco MA, Rotondano G,
Piscopo R, Mutignani M, Marmo R. Endoscopic mechanical
lithotripsy of difficult common bile duct stones. Br | Surg
1997; 84: 1407-1409

Ersoz G, Tekesin O, Ozutemiz AO, Gunsar F. Biliary sphinc-
terotomy plus dilation with a large balloon for bile duct
stones that are difficult to extract. Gastrointest Endosc 2003;
57:156-159

Attasaranya S, Cheon YK, Vittal H, Howell DA, Wakelin
DE, Cunningham JT, Ajmere N, Ste Marie RW, Bhattacharya
K, Gupta K, Freeman ML, Sherman S, McHenry L, Watkins
JL, Fogel EL, Schmidt S, Lehman GA. Large-diameter biliary
orifice balloon dilation to aid in endoscopic bile duct stone
removal: a multicenter series. Gastrointest Endosc 2008; 67:
1046-1052

Maydeo A, Bhandari S. Balloon sphincteroplasty for remov-
ing difficult bile duct stones. Endoscopy 2007; 39: 958-961
Chan HH, Lai KH, Lin CK, Tsai WL, Wang EM, Hsu PI, Chen
WC, Yu HC, Wang HM, Tsay FW, Tsai CC, Chen IS, Chen
YC, Liang HL, Pan HB. Endoscopic papillary large balloon
dilation alone without sphincterotomy for the treatment of
large common bile duct stones. BMC Gastroenterol 2011; 11: 69

S- Editor ChengJX L-Editor A E- Editor Zheng XM

July 7, 2012 | Volume 18 | Issue 25 |



