TOOLS AND TECHNIQUES

Combined extracorporeal shockwave lithotripsy and ERCP for
chronic calcific pancreatitis with the patient under general
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anesthesia in one session: an introduction to extracorporeal
shockwave lithotripsy and a case example
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The role of extracorporeal shockwave lithotripsy
(ESWL) in the management of patients with chronic calcific
pancreatitis is evolving. The European Society of Gastroin-
testinal Endoscopy recommends ESWL for the clearance of
radiopaque obstructive main pancreatic duct (PD) stones
larger than 5 mm located in the head or body of the
pancreas because standard ERCP methods are less likely
to result in successful stone clearance.' However,
although it is known to improve pain and quality of life
in chronic calcific pancreatitis according to case studies
and meta-analyses,” ESWL is not currently widely
available in the United States because of a lack of
randomized controlled trials or lack of equipment, as
well as difficulty in setting up such a procedure. Herein,
we report the successful clearance of a very large PD
calculus by safely performing a single-anesthesia, com-
bined ESWL-ERCP procedure within the endoscopy suite,
thus bypassing the need for an operating room and sepa-
rate anesthesia sessions (Video 1, available online at
www.VideoGIE.org).

A 76-year-old white woman with diabetes mellitus and
alcohol-related chronic calcific pancreatitis presented to
our facility for a second opinion regarding a Puestow pro-

Figure 1. CT of the abdomen and pelvis revealed a large pancreatic duct
stone.

cedure. The patient’s symptoms included steatorrhea and
weight loss without significant abdominal pain. One year
earlier, when presenting to her referring physicians, she
was diagnosed with acute pancreatitis; evaluation revealed
a very large pancreatic calculus. Prior imaging studies,
including CT of the abdomen and pelvis and magnetic reso-
nance imaging with MRCP, revealed pancreas divisum with a
very dilated PD and a large PD stone impacted at the minor
papilla (Figs. 1 and 2). Prior attempts to remove the stone
endoscopically at the outside facility were unsuccessful.
Therefore, the decision was made to proceed with ESWL
and to fragment the stone to attempt cannulation of the
minor papilla and decompression of the PD.

ESWL was first used for the treatment of kidney stones
in 1980 and has subsequently been applied to the treat-
ment of gallstones and PD stones. The basis of lithotripsy
entails concentrating focused shockwaves on stones, re-
sulting in their fragmentation; this is followed by either
spontaneous passage of the calculi or ERCP to achieve
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Figure 2. Magnetic resonance imaging with MRCP revealed pancreas di-
visum with a very dilated pancreatic duct and a large pancreatic duct stone
impacted at the minor papilla.
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Figure 3. Visualization of the pancreatic duct stone on control film before
initiation of extracorporeal shockwave lithotripsy.

ductal clearance. Shockwaves can be generated by 3
methods: (1) spark discharge (Dornier system), (2) piezo-
electric elements (Wolf system), or (3) electromagnetic
deflection of a metal membrane (Siemens system). Spark
discharge is the established system used in our practice.
Commercial lithotripters were originally designed for treat-
ment of renal and ureteral calculi’; thus, using this
equipment for the treatment of PD stones is an off-label
use. Therefore, counseling the patient on the indications,
benefits, risks, and alternatives of ESWL is of utmost
importance.

ESWL for PD stones is indicated for patients with recur-
rent attacks of pancreatic pain and/or evidence of pancre-
atic insufficiency due to an obstructing PD stone and
moderate-to-marked changes in the pancreatic ductal sys-
tem. Generally, stones located toward the head or ampulla,
stones greater than 5 mm, impacted stones, and the
concomitant presence of ductal strictures can make stone
removal without prior fragmentation difficult.” In such
cases, ESWL may prove beneficial.>* Most importantly,
the stone of interest must be well located and visualized
on fluoroscopy to adequately target it with ESWL (Fig. 3).
Otherwise, ERCP would need to be performed before
ESWL to place a PD stent to mark the stone’s location.

Contraindications to ESWL include coagulation disor-
ders, pregnancy, the presence of implanted cardiac
pacemakers or defibrillators, and the presence of bone,
calcified aneurysms, or lung tissue in the shockwave
path. Because our patient did not have any of these contra-
indications, we proceeded with the ESWL-ERCP procedure.

As in this case, patients receive general endotracheal
anesthesia because of the prolonged nature of this com-

Figure 4. Spark discharge (Dornier system) portable lithotripsy system in
the endoscopy suite. Here, visualized is the integrated C-arm for fluoros-
copy, a fully motorized patient table, and the therapy head, which delivers
the shockwave with a coupling cushion.

Figure 5. EGD performed after extracorporeal shockwave lithotripsy
demonstrated stone fragments emanating from the minor papilla.

bined treatment and to reduce respiratory motion, which
may compromise shockwave delivery. We typically do
not administer antibiotics. Unless contraindicated, all pa-
tients also receive 100 mg of rectal indomethacin to reduce
the risk of post-ERCP pancreatitis.

The portable lithotripter is set up before transport of
the patient into the endoscopy suite. It has an integrated
C-arm for fluoroscopy, a fully motorized patient table,
and a therapy head that delivers the shockwave with a
coupling cushion (Fig. 4).

The newer lithotripter systems allow patients to remain
in the supine position, making transfer of the patient easy.
Fluoroscopy is then used to locate the stone in 2 dimen-
sions, anteroposteriorly and obliquely, to ensure that a
clear shockwave path to the stone is seen, avoiding the
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Figure 6. Repeat magnetic resonance imaging with MRCP after the third extracorporeal shockwave lithotripsy treatment demonstrated decreased pancre-

atic stone burden and decreased main duct dilation.

spine and other bony structures to reduce the risk of tissue
injury. Once the stone is visualized well, an acoustic trans-
mission gel is applied to the patient’s abdomen and the
therapy head cushion, and the cushion is inflated. This
contact between the cushion and gel is imperative to effec-
tively deliver shockwaves to the patient.

Older models of lithotripters use basins of water,
whereas newer models now allow for dry contact shock-
wave lithotripsy. Up to 5000 shockwaves are delivered at
a rate of 90 shockwaves per minute. Every 500 shockwaves,
we assess the morphology of the stone on fluoroscopy.
Several observations may be made, including increased
surface area of the stone and tapering of the stone toward
the ampulla, both of which are suggestive of stone
fragmentation.

Although there are no established guideline recommen-
dations on energy level, we never exceed 0.62 mJ/mm?
because of a potential risk of inducing trauma to the
pancreas and small intestine. One treatment session lasts
approximately 60 minutes. Repeat ESWL may be needed
if stones have incompletely disintegrated; a maximum of
5000 shockwaves is usually delivered per session.' Risks
of ESWL are low, and the majority of adverse events are
related to ERCP. Mild adverse events include skin
erythema and petechiae. Moderate-to-severe adverse
events include abdominal pain, bleeding, pancreatitis,
perforation, infection, and acute stone incarceration in
the papilla.

Upon completion of lithotripsy, the lithotripter unit is
moved out of the room and the patient is transferred
from the lithotripter table to the fluoroscopy table for
ERCP. Diagnostic EGD is performed to assess for any
mucosal trauma. Often, one can see stone fragments
emanating from the papilla, suggestive of successful frag-

mentation of the stone (Fig. 5). The endoscopist can
then proceed with accessing the PD, performing
sphincterotomy, removing stone fragments, and placing a
stent in the PD. Given the stone burden and significant
manipulation of the PD, we prefer to leave the internal
flaps of the plastic stent intact to provide prolonged
drainage assistance.

The patient presented in this case had an uneventful
overnight hospital observation after the procedure,
without abdominal pain. She required a total of 3 sessions
of ESWL-ERCP to adequately fragment the PD stone and ac-
cess the dorsal PD. Access to the minor papilla was also
aided by needle-knife papillotomy. Repeat magnetic reso-
nance imaging with MRCP performed 6 weeks after the
third session of ESWL demonstrated decreased pancreatic
stone burden and decreased main duct dilation after ESWL,
sphincterotomy, and stent placement (Fig. 6). The patient
returned for a repeat ERCP to remove the stent and
additional stone fragments. She remains asymptomatic
and has done very well after treatment, with stabilization
of her weight.

In conclusion, single-anesthesia, combined ESWL-ERCP
within the endoscopy suite is feasible. Several important
questions remain with this practice. First, it is unknown
whether patients should undergo ESWL alone or ESWL
combined with ERCP. Some patients may be suitable for
only ESWL and achieve passive clearance of the pancreatic
calculi fragments, whereas some patients may require com-
bined ESWL and ERCP. The risks of ERCP are not to be
taken lightly, so patient selection is imperative. Second,
although endoscopic treatment is considered first-line
therapy for PD stones, emerging data support going
straight to a definitive pancreatic operation in certain pa-
tients. Definitive clinical guidelines are still being defined.
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Despite these uncertainties, the role of ESWL in the man-
agement of patients with chronic pancreatitis is evolving.
With good communication and coordination among
nurses, technicians, the endoscopist, and the anesthesia
team, ESWL-ERCP can safely, efficiently, and successfully
be performed within the endoscopy suite.
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