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Treatment of difficult-to-treat choledocholithiasis
by cholangioscopy and laser lithotripsy: new
technology for an old problem. A case report
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Introduction: Endoscopic visualization of the biliary tract
and the pancreatic duct has been performed for the past
two decades. However, its application in daily practice
in endoscopy units is infrequent. Modifications made to
the cholangioscope in the past few years have greatly
improved its operativity, and its combination with optical
fiber now enables the treatment of difficult-to-treat calculi
in both the biliary tract and the main pancreatic duct. This
paper describes the first case treated with the SpyGlass™
DS (Boston Scientific) cholangioscopy system and laser
lithotripsy in Mexico. Choledocholithiasis was resolved
without complications. Improvements to this endoscope
have led to superior functionality. Applying this technology
offers a new therapeutic tool to safely resolve difficult-to-
treat calculi, as shown in this case.

Introduccion: La vision endoscopica de la via biliar y
del conducto pancreatico se lleva a cabo desde hace dos
décadas. Sin embargo, su aplicacion en la practica diaria
en las unidades de endoscopia es poco frecuente. Las
modificaciones que se han realizado en los ultimos arios
al colangioscopio brindan una mejoria muy importante en
su operatividad, y en combinacion con la fibra optica, han
permitido el tratamiento de litos de dificil manejo, tanto
de la via biliar como del conducto pancreético principal.
Descripcion del primer caso tratado mediante colangios-
copia con SpyGlass DS (Boston Scientific) y litotripsia
con laser en México. Resolucion de la coledocolitiasis sin
complicaciones. Las mejoras efectuadas a este endoscopio
permiten una funcionalidad superior. La aplicacion de esta
tecnologia brinda una nueva herramienta terapéutica en
la resolucion de los litos de dificil manejo con seguridad,
COMO mostramos en este caso.

INTRODUCTION
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ndoscopic visualization of the biliary tract

has been performed worldwide for over
two decades. However, endoscopes that were
used for this purpose used to be fragile, not
very functional and very expensive, besides
requiring the coordinated work of two
endoscopists.'?
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The first cholangioscopes had a single
control in the control unit that only allowed
deflection of the tip; vision was limited and
dark, since they were made of optical fiber.3

In February 2015, the SpyGlass™ DVS by
Boston Scientific (Natick, Mass.) was introduced
into clinical practice. It was an improved
cholangioscope, that solved many optical and
functionality problems, allowing the successful
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treatment of difficult-to-treat calculi through
laser fragmentation.

“Difficult-to-treat calculi” are defined
as those biliary stones greater than 2 cm in
diameter or whose triangular shape impedes
their extraction, even with a sphincterotomy
and previous balloon dilation of the duct.*

The new endoscope is designed to be used
by a single endoscopist, and is coupled to the
control unit of the duodenoscope (Figure 7). It
has better illumination, resolution and visibility
angle, which translates into optimized vision; it
also has two control units to move the tip in the
four usual directions of an endoscope, and a
working channel measuring 1.2 mm that allows
the passage of an endoscopic forceps to obtain
biopsies under direct visualization, or the optic
fiber of the laser to perform lithotripsy, as well
as an irrigation channel and double optical fiber
for illumination.

The new system is connected to a single
videoprocessing unit, and the image can
be seen in the duodenoscope’s monitor or
separately, on another monitor (Figure 2).5°

CASE REPORT

This was 73-year-old male patient with a history
of open cholecystectomy twelve years before.
Over the previous six months, he developed
colicky abdominal pain in the right upper
quadrant, reaching an intensity of 10 in the

Figure 1: SpyGlass, in blue, coupled to the endoscope’s
shaft, is introduced through the working channel.

- |

Figure 2: SpyGlass, single-use cholangioscope by Bos-
ton Scientific.

numerical pain scale, radiating to the ipsilateral
lower ribs and scapula; the pain was triggered
by fatty meals and associated with vomiting,
jaundice and dark urine.

On examination, his vital signs were
normal. The patient had a painful facial
expression. with jaundiced sclera (++/4++ +).
Cardiopulmonary examination revealed no
abnormalities. An old right subcostal surgical
scar was present. The abdomen was painful on
deep palpation at the cystic point, but Murphy’s
maneuver was negative; the liver was not
enlarged and peristalsis was normal. A liver and
biliary tract ultrasound was obtained, as well as
laboratory tests and MR cholangiography that
showed absence of the gallbladder, dilation of the
extrahepatic biliary tract to 15 mm in diameter
and several images suggesting choledocholithiasis
and measuring approximately 13 mm in
diameter. Lab tests revealed hyperbilirubinemia
with an obstructive pattern.

Based on these findings, an endoscopic
cholangiography was performed twice, as
well as a sphincterotomy and an attempt to
remove the calculi from the biliary tract with an
extraction catheter. The procedure failed, so a
10 French Amsterdam plastic stent measuring
10 cm was placed on both occasions.

Consequently, a cholangioscopy with
lithotripsy was decided upon. Prophylactic
antibiotics and 100 mg rectal indomethacin
were given. Under general anesthesia, with
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Figure 3: Cholangioscope exiting the working channel
of the duodenoscope and cannulating Vater’s ampulla.

endotracheal intubation and monitoring by the
Department of Anesthesiology, with the patient
in the left lateral position, an Olympus model
TJF-Q 180 duodenoscope was introduced and
then, with the patient in the ventral position,
it was advanced to the second portion of the
duodenum. The Amsterdam stent was removed
with a polypectomy snare and the biliary tract was
deeply cannulized with a 0.025-mm Jagwire ™
guide to mount the SpyClass endoscope upon
it, using the cholangioscope’s working channel
to facilitate access to the biliary tract. The
endoscope was introduced proximally into the
biliary tract, bile was aspirated and the area was
profusely irrigated; the endoscope was gradually
withdrawn to visualize the intrahepatic biliary
tract, the junction, the common hepatic duct, the
cystic remnant and the common bile duct. Seven
calculi were observed, measuring around 2.0 cm
in diameter, that were sequentially divided with
the holmium laser at 11 watts until all of them
were fragmented (Figure 3). The cholangioscope
was withdrawn to introduce a balloon catheter
and clear any remnants of the calculi; the
biliary tract was patent, with no residual stones.
Placement of a plastic stent was not necessary.
As with all therapeutic endoscopic procedures
at our hospital, the patient was hospitalized for
24 hours for follow-up with serum amylase and
lipase tests, as well as complete blood count,
which were all normal. The patient’s course was
favorable, with no pain or jaundice one month
after the endoscopy (Figure 4).
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DISCUSSION

The two major applications of cholangioscopy
are to establish the differential diagnosis of
strictures of the biliary tract and the main
pancreatic duct, and the endoscopic treatment
of difficult to treat calculi in the biliary tract
and pancreas.

Cholangioscopy with the use of the new
SpyClass DS cholangioscope has been shown
in previous studies to be highly sensitive and
specific in the diagnosis of indeterminate
stenosis of the biliary tract. With the endoscopic
image alone, sensitivity was 90% and specificity
was 95.8%, with a positive predictive value
of 94.7% and a negative predictive value of
92%. When adding a biopsy obtained under
direct visualization, sensitivity was 85%, with
a specificity of 100%, a positive predictive
value of 100% and a negative predictive value
of 88.9%.79

As for treatment, in previous studies
in 31 patients, calculus fragmentation in
laser lithotripsy was successful in 100% of
cases, 74.2% of which had undergone at
least one failed cholangiography using a

Figure 4: SpyGlass DVS cholangioscope exiting the
duodenoscope and entering the biliary tract; choledo-
cholithiasis.
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basket or balloon catheter. Resolution of
choledocholithiasis in a single session occurred
in 87.1% of patients.'0-14

The main potential complications of
this procedure are acute pancreatitis
and cholangitis. In the literature, their
incidence is reported as less than 3%,
a figure comparable to that reported in
the literature for endoscopic retrograde
cholangiopancreatography. In fact, some of
the complications result from the previous
papillary sphincterotomy, required for
SpyGlass DS access, and are not directly
attributed to the SpyGilass itself.’>-20

In our case, the application of this new
technology for the first time in our hospital
and in Mexico was highly useful, since it
allowed us to solve a difficult-to-treat case of
choledocholithiasis with two previously failed
endoscopic cholangiographies. An elderly
patient was spared an open surgery, a longer
hospitalization, and the need for a T-drain for
an average of five weeks.

CONCLUSIONS

Improvements in the design of the new SpyGilass
DS by Boston Scientific have conferred superior
vision and functionality to the device; thus,
cholangioscopy is now a new therapeutic tool
complementing endoscopic cholangiography in
the diagnosis of indeterminate biliary stenosis
and in the management of difficult-to-treat
calculi lodged in the biliary and pancreatic
ducts. Applying this resource will facilitate
the endoscopist’s daily practice (after the
appropriate learning curve of the technique),
and provide a most useful therapeutic option
to the general surgeon.

ACKNOWLEDGMENTS

| appreciate the valuable work and support
we receive every day from the nursing
staff in our hospital’s Endoscopy Unit; |
particularly thank nurses Refugio Herndndez
Rojas, Karina Amezcua Vargas, Berenice
Garcia Lazcano, Maria del Carmen Anorve
Camero and Fernando Martinez Sandoval
for their dedicated and professional work,
without which this study would not have

been possible, nor would the daily practice
of endoscopy. | am especially grateful to the
Boston Scientific team: Tere Heredia Lépez,
special technician, and Jimena Coapio Lépez,
for their technical advice.

REFERENCES

1. Nakajima M, Akasaka Y, Yamaguchi K, Fujimoto
S, Kawai K. Direct endoscopic visualization of
the bile and pancreatic duct systems by peroral
cholangiopancreatoscopy (PCPS) Gastrointest Endosc.
1978; 24: 141-145.

2. Ponchon T, Gagnon P, Valette PJ, Henry L, Chavaillon
A, Thieulin F. Pulsed dye laser lithotripsy of the bile
duct stones. Gastroenterology. 1991; 100: 1730-1736.

3. Chen YK, Parsi MA, Binmoeller KF, Hawes RH, Pleskow
DK, Slivka A, et al. Single-operator cholangioscopy in
patients requiring evaluation of the bile duct disease
or therapy of biliary stones (with videos). Gastrointest
Endosc. 2011; 74: 805-814.

4. Chen YK, Pleskow DK. SpyGlass single operator
cholangiopancreatoscopy system for the diagnosis
and therapy of bile-duct disorders: a clinical feasibility
study (with video). Gastrointest Endosc. 2007; 65:
832-841.

5. Shah RJ, Neuhaus H, Parsi M, Nageshwar RD, Pleskow
DK. Randomized assessment of a semidisposable,
digital single operator cholangioscope in a biliary tract
bench model. Endosc Int Open. 2018; 6: E851-E856.

6. Parsi MA, Jang S, Sanaka M, Stevens T, Vargo JJ.
Diagnostic and therapeutic cholangiopancreatoscopy:
performance of a new digital cholangioscope.
Gastrointest Endosc. 2014; 79: 936-947.

7. Cotton PB, Eisen GM, Aabakken L, Baron TH, Hutter
MM, Jacobson BC, et al. A lexicon for endoscopic
adverse events: report of an ASGE workshop.
Gastrointest Endosc. 2010; 71: 446-454.

8. Navaneethan U, Hasan MK, Lourdusamy V, Njei
B, Varadarajulu S, Hawes RH. Single operator
cholangioscopy and targeted biopsies in the diagnosis
of indeterminate biliary strictures: a systematic review.
Gastrointest Endosc. 2015; 82: 608-614.e2.

9. Itoi T, Sofuni A, ltokawa F, Tsuchiya T, Kurihara T, Ishii K,
et al. Peroral cholangioscopy diagnosis of biliary-tract
diseases by using narrow band imaging (with video).
Gastrointest Endosc. 2007; 66: 730-736.

10. Parsi MA, Stevens T, Collins J, Vargo JJ. Utility of a
prototype peroral video cholangioscopy system with
narrow-band imaging for evaluation of biliary disorders
(with videos). Gastrointest Endosc. 2011; 74: 1148-1151.

11. Kim HJ, Kim MH, Lee SK, Yoo KS, Seo DW, Min VI.
Tumor vessels: a valuable cholangioscopic clue of
malignant biliary stricture. Gastrointest Endosc. 2000;
52: 635-638.

12. Seeholf A, Shumacher B, Neuhaus H. Prospective study
of SpyCilass guided laser lithotripsy of bile duct stones
after failure of conventional endoscopic techniques
(abstract). Gastrointest Endosc. 2009; 69: AB261.

13. Attwell AR, Patel S, Kahaleh M, Raijman IL, Yen R,
Shah RJ. ERCP with per-oral pancreatoscopy-guided
laser lithotripsy for calcific chronic pancreatritis: a

Cirujano General 2018; 40 (3): 195-199

www.medigraphic.com/cirujanogeneral



Acufia PR et al. Treatment of difficult-to-treat choledocholithiasis by cholangioscopy and laser lithotripsy

14.

15.

16.

17.

multicenter US experience. Gastrointest Endosc. 2015;
82: 311-318.

Shah R, Raijman |, Brauer BC, Gumustop B, Hasan
MK, Hawes R, et al. A US multicenter first human
use experience using the fully disposable, digital
single operator cholangioscope (DSOCP) (abstract).
Gastrointest Endosc. 2016; 83: AB141.

Manta R, Frazzoni M, Conigliaro R, Maccio L, Melotti
G, Dabizzi E, et al. SpyGlass single-operator peroral
cholangioscopy in the evaluation of indeterminate
biliary lesions: a single center, prospective cohort study.
Sur Endosc. 2013; 27: 1569-1572.

Ishida V, Itol T, Okabe Y. Can image-enhanced
cholangioscopy distinguish benign from malignant
lesions in the biliary duct? Best practice. Res Clin
Gastrointest. 2015; 611-625.

Tringali A, Lemmers A, Meves V, Terheggen G, Pohl J,
Manfredi G, et al. Intraductal biliopancreatic imaging:
European Society of Gastrointest Endoscopy (ESGE)
Technology Review. Endoscopy. 2015; 47: 739-753.

18.

19.

20.

199

Shah RJ. Innovations in intraductal endoscopy
cholangioscopy and pancreatoscopy. Gastrointest
Endosc Clin N Am. 2015; 25: 779-792.

Wright ER, Bakis G, Srinivasan R, Raju R, Vittal H,
Sanders MK, et al. Intraprocedural tissue diagnosis
during ERCP employing a new cytology preparation of
forceps biopsy (Smash protocol). Am J Gastroenterol.
2011; 106: 294-299.

Sethi A, Doukides T, Sejpal DV, Pleskow DK, Slivka
A, Adler DG, et al. Interobserver agreement for single
operator choledocoscopy imaging; can we do better?
Diagn Ther Endosc. 2014; 14: 730-731.

Correspondence:

Rafael Acuna Prats, MD

Agustin Melgar 7, Circuito Héroes,
Naucalpan, 53100, Estado de México.
E-mail: acunaprats@gmail.com

Cirujano General 2018; 40 (3): 195-199

www.medigraphic.com/cirujanogeneral



