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Utility of cholangioscopy in patients with surgically altered
anatomy after percutaneous transhepatic biliary drainage
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ABSTRACT

Background and study aims Surgical therapy that alters
the biliary anatomy makes endoscopic access to the biliary
system difficult. These surgeries promote cholestasis, cal-
culi development and lead to biliary stricture. Stricture re-

solution and removal of intrahepatic bile duct stones re-
main challenging.

Patients and methods This was a retrospective analysis of
prospective data from patients with altered surgical anato-
my with intrahepatic bile duct stones/strictures. Percuta-
neous transhepatic biliary drainage (PTBD) was attempted,
followed by transhepatic SpyGlass cholangioscopy for stric-
ture or removal of intrahepatic bile duct stones. The num-
ber of sessions, stricture dilatation, and complications
were noted. A cholangiogram revealing a clear duct was a
technical success, and stricture resolution was considered
a clinical success. Complete ductal clearance was clinical
success in those with stones. Patients with follow-up of a
minimum of 6 months were included.

Results Twenty-four patients, 16 of whom were male
(66.7%), median age 41.5 years (interquartile range [IQR]
38.2-49) successfully underwent PTBD. The most common
indication was biliary stricture in 13 (54.2%), followed by in-
trahepatic stones in six (25%) and stones with strictures in
five patients (20.8%). Most patients had undergone Roux-
en-Y hepaticojejunostomy (22; 91.7%), and the level of bile
duct obstruction was hilum in 20 (83.3%). The median (IQR)
total bilirubin levels reduced from 6.6 (5.1-8.3) to 1.8 mg/
dL (1.2-2.8) after PTBD; P <0.001.The technical success
was 90.9% after a median (IQR) number of two (1.7-2) Spy-
Glass sessions; clinical success was 88.9% after a median of
three (3-4) SpyGlass sessions. Abdominal pain (8.3%) and
cholangitis (12.5%) were the complications after cholan-
gioscopy. The median (IQR) follow-up duration was 7
months (6-8).

Conclusions SpyGlass cholangioscopy, although challen-
ging, is a safe option for intrahepatic stones and strictures
with excellent short-term outcomes and minimal complica-
tions.

Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) is the
first-line modality for treating bile duct stones and strictures
[1]. However, success varies based on the number, size, loca-
tion, altered anatomy, and number of biliary strictures [2].
Without appropriate treatment, biliary stones and strictures

can contribute to cholangitis, liver abscesses, hepatic failure,
and sepsis [2,3]. The treatment goal is complete ductal clear-
ance of the stone, stricture resolution, and prevention of cho-
langitis [2,4]. Multiple intrahepatic stones need cholangiosco-
py-assisted laser lithotripsy or electrohydraulic lithotripsy (EHL)
to fragment large stones [4]. The common surgically altered
anatomy includes hepaticojejunostomy, pancreaticoduode-
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nectomy, and Roux-en-Y gastric bypass. The proportion of pa-
tients with altered surgical anatomy continues to rise, and
most of them in the future might need endoscopic interven-
tions. In such patients with surgically altered anatomy, conven-
tional ERCP may not be feasible or have great success [5,6].
With advances in radiological imaging and availability of novel
endoscopic accessories, there is now scope for endoscopic in-
terventions. The relative incidence of hepatolithiasis could be
as high as 38% t053.5% in Asia-Pacific countries [7, 8]. Hepa-
tectomy helps treat hepatoliths, biliary stricture, and bile stasis
that could lead to stone formation and reduces risk of cholan-
giocarcinoma [9]. But it is useful in unilobar hepatolithiasis,
preferably in the left lobe. However, in bilobar hepatolithiasis,
combined percutaneous transhepatic biliary drainage (PTBD)/
endoscopic modalities have been useful [10,11]. PTBD has its
own risk of complications and associated morbidity but pro-
vides a possibility of treatment. We studied the usefulness of
PTBD wherein the tract was dilated, and after sinus tract ma-
turation, the biliary tree was accessed by transhepatic SpyGlass
cholangioscopy for treating biliary stricture or intrahepatic
stones.

Patients and methods

This was a single-center, retrospective analysis of prospective
data from consecutive patients of surgically altered anatomy
with intrahepatic stones or strictures from June 2021 to May
2023.The study was approved by the Institutional Ethics Com-
mittee (approval number: IEC/OA-24/05). A waiver of informed
consent was obtained. Patients of either sex aged >18 years
with surgically altered anatomy (Whipple procedure, Roux-en-
Y hepaticojejunostomy [H]]) who had undergone PTBD for bili-
ary stricture/intrahepatic stones with at least 6 months of fol-
low-up after the index SpyGlass DS procedure were included.
Patients with incomplete details were excluded. Correction of
coagulopathy was allowed before PTBD for study inclusion. All
patients underwent routine radiological imaging (magnetic
resonance cholangiopancreatography [MRCP] or computed to-
mography). Routine biochemical laboratory investigations in-
cluded complete blood counts, liver function tests, and blood
coagulation profile. Total bilirubin levels had been checked 1
week after PTBD.

A skilled interventional radiologist had performed PTBD un-
der strict aseptic precautions and fluoroscopic guidance for a
planned approach to the stricture or intrahepatic stones based
on MRCP findings (»Fig.1a, »Fig.1b). Preparation time was
about 15 to 20 minutes. Vascular access sheath and dilators
were kept ready. Preparation was done of the desired PTBD
site area. The site was cleaned with betadine and draped. The
left lobar lateral segmental biliary duct (segment 3 duct) was
accessed with a 22G Chiba needle (Peter Pflugbeil GmbH Med-
izinische Instrumente, Zorneding, Germany) and NEFF set
(Cook Medical, United States). A cholangiogram was obtained
to check HJ anastomotic site stricture and for isolation from
the right lobar ductal system with intrabiliary sludge/hepatico-
liths. Narrowing, if present, was negotiated using a combina-
tion of catheter and guidewire followed by balloon cholangio-

plasty (selected cases) using an 8mm x 40mm balloon (AD-
VANCE Balloon Dilatation Catheter, Cook Medical, United
States) for 60 seconds. Then, an 8.5F internal-external Ring bili-
ary duct drainage catheter (ULT8.5-38-50-P-RING-25.5-MEH-
RH, Cook Medical, United States) was inserted into the left lo-
bar biliary system (with its tip in jejunal lumen across the HJ
site) over a stiff guidewire after serial dilatation of the tract.
Similarly, the right posterior segmental biliary duct (via seg-
ment 5/segment 6) was accessed, followed by PTBD (external
drainage). Bile collected during the procedure was sent for la-
boratory investigation. Delayed contrast washout was checked.
Immediate post-procedure complications were noted. Patients
were monitored for puncture site bleeding/hematoma forma-
tion, drain output, vital signs, and catheter care. The percuta-
neous tract was dilated at least 4 weeks later by exchanging
the 8F catheter for a 12F catheter. For sinus tract maturation,
cholangioscopy with SpyGlass DS (Boston Scientific, United
States) was performed at least 6 weeks after the initial PTBD.

SpyGlass cholangioscopy

Patients received intravenous cefotaxime 1000mg prior to
cholangioscopy. The procedure was performed supine under
total intravenous anesthesia (TIVA). The cholangioscope was
advanced over a guidewire (Dreamwire; Boston Scientific, Uni-
ted States) through the PTBD site into the right/left duct. Prior
to cholangioscope insertion, a PTBD cholangiogram was ob-
tained; the cholangiogram demonstrated a filling defect, stric-
ture, or both. Holmium laser lithotripsy (Medilas H20; Dornier
Medtech, Munich, Germany) was used to fragment large intra-
ductal stones. Adequate fragmentation was assessed visually
[12]. Fragmented stones were pushed across the HJ anastomo-
sis into the jejunum utilizing a balloon catheter. Ballon sweeps
were taken, and complete ductal clearance from RHD/LHD was
noted. The internal, external right, and left PTBD catheters
were repositioned (»Fig.1c, »Fig.1d, »Fig.1e, »Fig.1f,
» Fig.1g, » Fig. 1h, »Fig. 1i). Patients with cholangitis were
continued on oral antibiotics for 5 days. In case of H| anastomo-
tic stricture, dilation was performed using over-the-wire CRE
balloons under fluoroscopic guidance. On cholangioscopy, sus-
picious strictures were biopsied by SpyBite Max biopsy forceps
(Boston Scientific, United States) (» Fig. 2). Stricture resolution
was noted at follow-up.Under fluoroscopy, a contrast was in-
jected for strictures. If the contrast was visualized as a clear
passage through the former stricture site, it was considered
stricture resolution.

If the SpyGlass DS scope could be properly advanced into the
bile duct to allow for visualization, the procedure was deemed
successful. Time from insertion of SpyGlass DS scope into the
cutaneobiliary fistula to reinsertion of the PTBD catheter was
noted. Cholangiography and direct cholangioscopy revealing
complete ductal clearance were considered a technical success,
and stricture resolution was regarded as a clinical success.

Statistical methods

Statistical analysis was done by Statistical Package for the Social
Sciences (SPSS, version 26.0, Professional [IBM Corporation,
New York, United States]) for Windows. Categorical variables
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> Fig.1 a MRCP showing large intrahepatic stone with post hepaticojejunostomy status. b MRCP showing post hepaticojejunostomy stricture
with intrahepatic biliary radicle dilatation. ¢ Post PTBD external-internal catheter insertion. d Cholangiogram showing large filling defect in left
hepatic duct. e Fluoroscopic image showing cholangioscope going over the wire. f Hepaticojejunostomy stricture dilatation using CRE balloon.
g Stone is fragmented with laser lithotripsy using the SpyGlass cholangioscopy system. h Post laser lithotripsy fluoroscopy showing fragmented
intrahepatic stones. i Cholangiogram showing complete ductal clearance without filling defects.

are reported as frequency and percentage, whereas descriptive
statistics are used for continuous variables. Wilcoxon signed-
rank test was used to compare the pre- and post-total bilirubin
levels. Missing data, if any, were assessed by available case anal-
ysis. P <.05 was considered significant.

Results

Twenty-four patients successfully underwent PTBD followed by
SpyGlass cholangioscopy for intrahepatic stone removal/stric-
ture dilation. Median age was 41.5 years (interquartile range
[IQR] 38.2-49) and the majority (16; 66.7%) were males (» Ta-
ble1). The most common indication was biliary stricture in 13
(54.2%), followed by intrahepatic stones in six (25%) and stones
with strictures in five patients (20.8%). Most patients (22;
91.7%) had undergone Roux-en-Y HJ and the level of bile duct
obstruction was hilum in 20 (83.3%). Median (IQR) total biliru-

bin levels fell from 6.6 mg/dL (5.1-8.3) to 1.8 mg/dL (1.2-2.8)
after PTBD; P <0.001. Median total procedure time for SpyGlass
was 46.5 minutes (43.2-51.7). Laser lithotripsy was used for
stone fragmentation in all cases. The majority had one duct
PTBD catheter; three patients had a bilobar PTBD catheter.
Technical success was 90.9% after a median (IQR) number of
two (1.7-2) SpyGlass sessions; clinical success was 88.9% after
a median of three (3-4) SpyGlass sessions. In patients with
stricture, serial dilations were done using CRE balloon up to 12
to 15mm (median of 3 sessions); maximum dilations achieved
up to 15mm. Of 18 strictures, none of the specimens were ma-
lignant. The median (IQR) number of stones was four (3.2-5)
and the stone size was 15mm (IQR 14-16). Etiology of disease
did not impact stone clearance. No recurrence of stones was
noted on follow-up.Abdominal pain (8.3%) and cholangitis
(12.5%) were the complications after cholangioscopy, which ul-
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» Fig.2 Spyglass cholangioscopy images of stone and stricture.

timately resolved conservatively. Median (IQR) follow-up dura-
tion was 7 months (6-8) months (» Table 2).

Discussion

SpyGlass cholangioscopy with PTBD in patients with altered
anatomy is safe and effective for large bile duct stones, which
otherwise would require surgical intervention. The advantages
of PTBD are that bile ducts can be easily accessed in patients
with altered surgical anatomy, large stones can be removed
with laser lithotripsy, and strictures can be dilated. Disadvanta-
ges include prolonged hospitalization, cost factor, need for
multiple sessions, pain, tube drop out, additional bile duct inju-
ries, and hemorrhage [13].

The present study showed a success rate of 90.9%, compar-
able to previous studies [14,15]. The positive outcomes in our
study might be attributable to the fact that laser lithotripsy is
more effective than EHL in treating impacted biliary tract calcu-
li [16]. Patients did not have skin site infections because good
skin care hygiene was maintained. But a few patients com-
plained of mild catheter discomfort, which gradually resolved.
Hemobilia, cholangitis, bacteremia, catheter migration, cathe-
ter blockage, and bile duct injury (perforation) have been docu-
mented. After percutaneous transhepatic cholangioscopy
(PTCS), adequate biliary drainage is necessary to lower risk of
cholangitis [17], which occurred in 6% of patients in one series
[18]. PTC tracts must be allowed to mature and gradually dila-

ted to lower risk of complications. Sheath size for PTCS affects
tract maturation time. Tract maturation duration for 8F to 10F
access sheaths used in mechanical lithotripsy without video
cholangioscopy can be as short as <4 days [15,19]. Tract ma-
turation time is longer for 16F to 18F working sheaths utilized
in video cholangioscopy-guided procedures and can reach up
to 6 weeks. After maturation of a cutaneobiliary fistula, chol-
angioscopic procedures rarely cause serious complications.
The percutaneous cholangioscope must be sterilized and han-
dled under sterile conditions, in contrast to standard gastroin-
testinal endoscopes, which only require high-level decontami-
nation. Two to 5 weeks are generally recommended for tract
maturation before the tract is used for intervention. The proce-
dure can fail even in experienced hands. Reasons for failure are
inability to fragment a large stone, stone impaction, and loss of
access.

There have been limited studies of this kind, hence a direct
head-to-head comparison is currently not feasible. Although
PTCS has a high initial success rate in treating intrahepatic
stones, up to one-third of patients experience recurrence. Yeh
YH et al. followed 165 patients with intrahepatic stones mana-
ged by PTCS for 5 years [20]. Complete stone clearance was at-
tained in 80%, with a stone recurrence rate of 33%. Other au-
thors reported lower rates of 18% in 32 months [21], or 28% in
5 years [22]. A 40% rate was found after gallbladder lithotripsy
in 3 years [23]. Not all these patients are necessarily sympto-
matic and need reintervention. Ninety-two patients were in-
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> Table 1 Baseline characteristics of patients.
Variable

Age, median (IQR), y

Gender: male, n (%)

= Male: female

Presentation, n (%)

= Jaundice

= Pruritus

= Abdominal pain

= Fever

Diagnosis, n (%)

= EHPVO with portal biliopathy

= Choledochal cyst

= Recurrent pyogenic cholangitis

= Post LDLTx hepaticojejunostomy stricture
= Autoimmune pancreatitis

= Choledochal cyst with biliary stricture
Cholangitis, n (%)

= Mild

= Moderate

= Severe

Hemoglobin (g/dl), median (IQR)

= Total bilirubin (mg/dL), median (IQR)

= Aspartate aminotransferase (Ul/dL), median

(IQR)
= Alanine aminotransferase (Ul/dL), median (IQR)

= Alkaline phosphatase (Ul/dL), median (IQR)

Surgical procedure, n (%)

= Roux-en-Y hepaticojejunostomy
= Whipple procedure

Previous examination, n (%)

= Magnetic resonance cholangiopancreatography
= Computed tomography

Level of bile duct obstruction, n (%)
= Upper (hilum)

= Middle (common hepatic duct)
Indications for PTBD, n (%)

= Biliary stricture

= Intrahepatic stones

= Stones +stricture

N=24
41.5(38.2-49)
16 (66.7)

2:1

24(100)
16 (66.7)
15 (62.5)

9(37.5)

9(37.5)
8(33.3)

11(45.8)

12 (50)
1(4.2)
9.9(8.2-10.9)
6.6 (5.1-8.3)

83 (54.5-99.7)

79 (48.5-98)

205 (189.2-
248.5)

22(91.7)

2(8.3)

24(100)

18 (75)

20(83.3)

4(16.7)

13(54.2)
6(25)

5(20.8)

EHPVO, extrahepatic portal vein obstruction; IQR, interquartile range;
LDLTx, living donor liver transplantation; PTBD, percutaneous transhepatic

biliary drainage.

» Table2 Outcomes of percutaneous transhepatic biliary drainage
and SpyGlass cholangioscopy.

Variable N=24

Route, n (%)

= Left/rightintrahepatic duct 2(8.3)

= Both 22(91.7)
Stricture dilation and internalization, n (%), (n=18)

« 8.5F 15 (83.3)
- 10F 3(16.7)
Complications after PTBD, n (%)

= Cholangitis 4(16.7)
= Bleeding 2(8.3)
Technical success PTBD 100%
Bilirubin level after PTBD (1 week), (mg/dL) 1.8(1.2-2.8)
No of sessions of SpyGlass (stones), median (IQR) 2(1.7-2)
No of sessions of SpyGlass (strictures), median (IQR) 3(3-4)
Complications after cholangioscopy, n (%)

= Abdominal pain 2(8.3)

= Cholangitis 3(12.5)

Outcome, n (%)™

= Stricture resolution 16/18(88.9)

= Complete ductal clearance 10/11(90.9)

Follow up duration in months 7 (6-8)

*Some patients may have stones and strictures.
IQR, interquartile range; PTBD, percutaneous transhepatic biliary drainage.

cluded in the study by Lee SK et al., 68 (73.9%) were followed
for a median of 42 months [24]. Complete ductal clearance
was seen in 74 patients (80%). Patients with severe intrahepatic
strictures had a lower stone clearance rate and higher recur-
rence rate than those without or with mild to moderate intrahe-
patic strictures. It is unclear how PTCS therapy will affect the
survival and natural course of intrahepatic stones. The underly-
ing condition and clinical setting affect whether removing in-
trahepatic stones is beneficial. In Lee SK et al., patients with ad-
vanced biliary cirrhosis (Child class B or C) had a significantly
higher recurrence rate than those without cirrhosis [24]. There-
fore, the underlying disease condition and therapeutic options
must be considered when evaluating clearance of intrahepatic
stones by PTCS.

EUS-BD can be done accessing the left duct for stricture dila-
tion, but it is difficult for use in the right duct. For the left duct,
it needs endoscopic ultrasound-guided hepaticogastrostomy,
and placement of a fully-covered metal stent. With the metal
stent, then one can pass the Spyscope. But procedure cost and
patient morbidity would increase. So, it was not used.

Hepatolithiasis contributes to recurrent upper abdominal
pain, leading to poorer quality of life. They occur more fre-
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quently in the fifth and sixth decades of life and do not demon-
strate a gender preference [14,25]. Hepatolithiasis may result
in repeated cholangitis, eventually leading to secondary biliary
cirrhosis. Prevention of permanent liver damage by removal of
stones earlier in the course of the disease improves long-term
prognosis. Patients with advanced biliary cirrhosis must under-
go PTCS carefully due to increased risk, hepatic insufficiency,
and portal hypertension [15,19]. Surgical options are limited.
Hepatoliths in the left liver lobe are best treated with hepatic
resection and left lateral segmentectomy; the source of recur-
rent infection is completely removed. For hepatoliths in the
right liver lobe, hepatic lobectomy is rarely performed due to a
high complication rate [26]. These patients are often malnour-
ished and significantly underweight due to these surgeries.
These conditions need to be corrected before any intervention.

Percutaneous access has a lot of advantages because it helps
identify stone distribution, thereby allowing it to target the
most convenient duct. This contributes to a higher success
rate and reduces procedure time and need for multiple treat-
ments, and has shorter hospitalization. It also aims to replace
open surgical therapy with a less invasive approach [27]. PTCS
is also useful in post-liver transplant patients with hepatolithia-
sis. Patients with stones in multiple liver segments or history of
biliary surgery can benefit from it. Bile duct stones >15mm
(large), located above a stricture, and with an intrahepatic loca-
tion are difficult to remove [28]. Stricture is dilated prior to re-
moval of calculi. Balloon enteroscopy-assisted ERCP was an al-
ternative in these patients. We felt that the transhepatic ap-
proach was comparable to this technique in addition having a
lower adverse event profile. In a recent study, with balloon en-
teroscopy-assisted ERCP, the complete stone removal rate was
low [29]. The procedure is time-consuming, needs expertise
with advanced instruments, and remains challenging and un-
certain. Passage of a cholangioscope with the enteroscope is
not easy due to maneuverability issues, especially when there
are large stones and strictures. Some studies have shown that
due to device limitations, the procedure could not be comple-
ted. The procedure may need to be repeated, contributing to
increased cost.

Today, conventional PTCS scopes are used by radiologists.
The only difference between the two scopes is the working
length of the conventional PTCS scope SpyGlass Discover (65
cm) and SpyScope DS Il (214cm). The field of view, distal tip
width, minimum accessory channel width, and minimum angu-
lation range are almost the same in both the scopes. SpyGlass
DS enables high-resolution imaging of the biliary ducts during
ERCP. Complementary SpyGlass tools enable targeted biopsies
under visualization, improving diagnostic yield and stone frag-
mentation. The scope also helps in therapeutic treatment via
percutaneous access, enables fewer interventions, earlier pa-
tient treatment, and reduction in additional testing. Compared
with fluoroscopy, it has the desired flexibility for easy maneu-
verability, has direct vision, and is single-operator driven. In
cases of biliary-enteric anastomosis, SpyGlass directly visualizes
the bile ducts and anastomosis, thereby improving the success
rate of canalizing the stricture orifice. It provides additional in-
formation when the biliary lumen is difficult to identify. It re-

duces risk of failure when negotiating a stricture, especially
during EUS-HG. It also helps in percutaneous biliary stent place-
ment to manage recalcitrant anastomotic strictures.

MRCP accurately depicts the normal anatomy in detecting
and locating intrahepatic stones and strictures. Hence, it is rou-
tinely used [30]. Some studies have used general anesthesia
[31] to overcome pain while traversing skin, intercostal mus-
cles, and the liver capsule. However, we have successfully man-
aged to use TIVA in this patient population.

The study does have its limitations. The first is the retrospec-
tive nature with a single center and a modest sample size. The
study has inherent selection bias, although it appears less likely
to have influenced our results. The small sample size is mainly
because these are infrequent conditions, and obtaining a suffi-
cient sample size takes additional time. An element of referral
bias cannot be ruled out. To our knowledge, there have been
only a handful of case series of PTCS recently. Yet the decent re-
sults obtained act as a reference for developing future trials.

Conclusions

PTCS is a safe and feasible option for intrahepatic stones and
strictures with good short-term outcomes and minimal compli-
cations in experienced hands. Success with PTCS does require
skilled operators and a coordinated multidisciplinary approach.
PTBD requires the highest level of radiological skills. Enterosco-
py-guided ERCP or endoscopic ultrasound-guided antegrade
therapy is an alternative option in patients with altered surgical
anatomy. A randomized study may yield important insight
about a more favorable option.

Data availability statement

The datasets supporting the conclusions of this article can be made
available upon request.

Conflict of Interest

The authors declare that they have no conflict of interest.

References

[1] ASGE Standards of Practice Committee. Buxbaum L, Abbas Fehmi SM
et al. ASGE guideline on the role of endoscopy in the evaluation and
management of choledocholithiasis. Gastrointest Endosc 2019; 89:
1075-1105 doi:10.1016/j.gie.2018.10.001

[2] Cha SW. Management of intrahepatic duct stone. Korean | Gastroen-
terol 2018; 71: 247-252 doi:10.4166/kjg.2018.71.5.247

[3] Ran X, Yin B, Ma B. Four major factors contributing to intrahepatic
stones. Gastroenterol Res Pract 2017; 2017: 7213043 doi:10.1155/
2017/7213043

[4] Manes G, Paspatis G, Aabakken L et al. Endoscopic management of
common bile duct stones: European Society of Gastrointestinal
Endoscopy (ESGE) guideline. Endoscopy 2019; 51: 472-491
doi:10.1055/a-0862-0346

E6 Dalal Ankit et al. Utility of cholangioscopy... Endosc Int Open 2025; 13: 224872890 | © 2025. The Author(s).



(5]

6

[7

8

[9

[10]

(1]

[12]

[13]

[14]

[15]

[16]

(7]

Dalal Ankit et al. Utility of cholangioscopy... Endosc Int Open 2025; 13: 224872890 | © 2025. The Author(s).

Jegadeesan M, Goyal N, Rastogi H et al. Percutaneous transhepatic
biliary drainage for biliary stricture after endotherapy failure in living
donor liver transplantation: A single-centre experience from India. |
Clin Exp Hepatol 2019; 9: 684-689

Rela M, Rammohan A. The current status of endotherapy in the man-
agement of biliary strictures after right lobe living donor liver trans-
plantation. Transplantation 2022; 106: 241-242 doi:10.1097/
TP.0000000000003739

Nakayama F, Soloway RD, Nakama T et al. Hepatolithiasis in East Asia.
Retrospective study. Dig Dis Sci 1986; 31: 21-26 doi:10.1007/
BF01347905

Pausawasdi A, Watanapa P. Hepatolithiasis: epidemiology and classi-
fication. Hepatogastroenterology 1997; 44: 314-316

Lorio E, Patel P, Rosenkranz L et al. Management of hepatolithiasis:
Review of the literature. Curr Gastroenterol Rep 2020; 22: 30
doi:10.1007/s11894-020-00765-3

Chon HK, Choi KH, Seo SH et al. Efficacy and safety of percutaneous
transhepatic cholangioscopy with the Spyglass DS Direct Visualiza-
tion System in patients with surgically altered anatomy: A pilot study.
Gut Liver 2022; 16: 111-117

Tripathi N, Mardini H, Koirala N et al. Assessing the utility, findings,
and outcomes of percutaneous transhepatic cholangioscopy with
Spyglass Direct visualization system: a case series. Trans| Gastroen-
terol Hepatol 2020; 5: 12

Dalal A, Patil G, Kamat N et al. Utility of the novel SpyGlass DS Il sys-
tem and laser lithotripsy for choledocholithiasis in pregnancy. GE Port
] Gastroenterol 2021; 29: 172-177 doi:10.1159/000517979

Jamwal K, Sharma MK, Sharma BC et al. Endoscopic drainage of ob-
structed biliary system in altered gastrointestinal anatomy: An ex-
perience from a tertiary center in India. Indian ] Gastroenterol 2018;
37:299-306

Park HS, Lee JM, Kim SH et al. Differentiation of cholangiocarcinoma
from periductal fibrosis in patients with hepatolithiasis. Am | Roent-
genol 2006; 187: 445-453

Ozcan N, Kahriman G, Mavili E. Percutaneous transhepatic removal of
bile duct stones: results of 261 patients. Cardiovasc Intervent Radiol
2012; 35: 890-897 doi:10.1007/s00270-011-0197-8

Veld |V, van Huijgevoort NCM, Boermeester MA et al. A systematic
review of advanced endoscopy-assisted lithotripsy for retained biliary
tract stones: laser, electrohydraulic or extracorporeal shock wave.
Endoscopy 2018; 50: 896-909 doi:10.1055/a-0637-8806

Maier M, Kohler B, Benz C et al. Percutaneous transhepatic cholan-
gioscopy (PTCS)-an important supplement in diagnosis and therapy
of biliary tract diseases (indications, technique and results). Z Gas-
troenterol 1995; 33: 435-439

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(31]

Chen MF, Jan YY. Bacteremia following postoperative choledochofi-
beroscopy-a prospective study. Hepatogastroenterology 1996; 43:
586-589

Kint JF, van den Bergh JE, van Gelder RE et al. Percutaneous treatment
of common bile duct stones: results and complications in 110 conse-
cutive patients. Dig Surg 2015; 32: 9-15 doi:10.1159/000370129

Yeh YH, Huang MH, Yang |C et al. Percutaneous trans-hepatic chol-
angioscopy and lithotripsy in the treatment of intrahepatic stones: a
study with 5 year follow-up. Gastrointest Endosc 1995; 42: 13-18

PonchonT, Genin G, Mitchell R et al. Methods, indications, and results
of percutaneous choledochoscopy. A series of 161 procedures. Ann
Surg 1996; 223: 26-36 doi:10.1097/00000658-199601000-00005

Hayashi N, Sakai T, Yamamoto T et al. Percutaneous transhepatic li-
thotripsy using a choledochoscope: long-term follow-up in 14 pa-
tients. Am J Roentgenol 1998; 171: 1387-1389 doi:10.2214/
ajr.171.5.9798884

Courtois CS, Picus DD, Hicks ME et al. Percutaneous gallstone remov-
al: long-term follow-up. | Vasc Interv Radiol 1996; 7: 229-234
doi:10.1016/s1051-0443(96)70766-2

Lee SK, Seo DW, Myung S] et al. Percutaneous transhepatic chol-
angioscopic treatment for hepatolithiasis: an evaluation of long-term
results and risk factors for recurrence. Gastrointest Endosc 2001; 53:
318-323 doi:10.1016/s0016-5107(01)70405-1

Tazuma S. Gallstone disease: Epidemiology, pathogenesis, and classi-
fication of biliary stones (common bile duct and intrahepatic). Best
Pract Res Clin Gastroenterol 2006; 20: 1075-1083 doi:10.1016/j.
bpg.2006.05.009

Fan ST, Choi TK, Lo CM et al. Treatment of hepatolithiasis: improve-
ment of result by a systematic approach. Surgery 1991; 109: 474-480

Alabraba E, Travis S, Beckingham I. Percutaneous transhepatic chol-
angioscopy and lithotripsy in treating difficult biliary ductal stones:
Two case reports. World | Gastrointest Endosc 2019; 11: 298-307
doi:10.4253/wjge.v11.i4.298

Yasuda |, Itoi T. Recent advances in endoscopic management of diffi-
cult bile duct stones. Dig Endosc 2013; 25: 376-385 doi:10.1111/
den.12118

Hakuta R, Sato T, Nakai Y et al. Balloon endoscopy-assisted endo-

scopic retrograde cholangiopancreatography for hepatolithiasis in
patients with hepaticojejunostomy. Surg Endosc 2024; 38: 2423~
2432

Mori T, Sugiyama M, Atomi Y. Gallstone disease: Management of in-
trahepatic stones. Best Pract Res Clin Gastroenterol 2006; 20: 1117-
1137 doi:10.1016/j.bpg.2006.05.010

Kalaitzakis E, Webster G|, Oppong KW et al. Diagnostic and thera-
peutic utility of single-operator peroral cholangioscopy for indeter-
minate biliary lesions and bile duct stones. Eur | Gastroenterol Hepa-
tol 2012; 24: 656-664 doi:10.1097/MEG.0b013e3283526fa1

E7



