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Abstract

Locally advanced pancreatic cancer (LAPC) is associated with a poor prognosis, with rates of eventual surgical
resection after neoadjuvant therapies ranging from 10% to 30%. When such tumors are in the pancreatic head,
obstructive jaundice is often the presenting symptom, necessitating endoscopic stent placement. Interval stent
migration is possible atany time due to several factors, including the mechanical properties of self-expandable metal
stents (SEMS), complete sphincterotomy, tumor regrowth, and improved tumor response from chemotherapy and
radiation. A 75-year-old woman presented with pancreatic head/neck LAPC who received chemotherapy and
stereotactic MR-guided adaptive radiation therapy (SMART) with ablative dose on an MRl linear accelerator. Post-
treatmentimaging at 8 monthsincidentally revealed that the previously placed biliary SEMS was dislodged into the
duodenum. Endoscopic removal was not performed due to a 10-mm fistulous opening proximal to the major papillain
direct communication with the stent. This case reports stent migration and fistula formation postablative SMART.
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Case Summary

A75-year-old woman presented
with obstructive jaundice to her
primary care physician and was
sentto the emergencyroom for
further evaluation. Ultrasound was
performed, which showed dilation
ofthe common bile duct,and a
proceeding MR cholangiopancreatog-
raphydisplayed asolid massinthe
head of the pancreaswith adouble-
ductsignanda CA19-90f1036 U/mL.
The patientunderwent an endoscopic

ultrasound (EUS) and endoscopic
retrograde cholangiopancreatogram
(ERCP). Fine-needle biopsy con-
firmed pancreaticadenocarcinoma.
Shetolerated 4 cycles of chemother-
apy (FOLFIRINOX), starting from
February 2022 well, and the CA
19-9declined to 526 U/mL. She

then received stereotactic MR-guided
adaptive radiation therapy (SMART)
toadose of 50 Gyin 5fractions

with staging done on August 3, 2022,
and treatmentdelivered from August
18,2022, to August 24, 2022. Gross
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tumor volume (GTV) was contoured
on MRIimagesand checked with the
fused contrast-enhanced CT planning
images using deep inspiration breath
hold. Clinical target volume (CTV) was
created using the triangle volumes
delineated by Hilletal." The GTV

dose was prescribed to a dose of

50 Gyin5 fractionsusing adaily
adaptive technique witha CTV dose
of 30 Gy. Treatment was delivered
over consecutive days on the MRIdian
(ViewRayInc.) MRIlinearaccelerator
and anintensity-modulated radiation
therapy. The daily max and mean
dosesrespectivelyto the duodenum
foreachdaywere7.11 Gyand 2.75 Gy
forday1,7.45Gyand2.97 Gy for
day2,6.68 Gyand 2.69 Gy for day
3,7.13Gyand 2.70 Gy for day 4,

and 7.47 Gyand 2.67 Gy forday 5.

The maximum duodenum dose for
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Figure 1. Coronal CT image of the migrated stent into the duodenum.

theentiretreatmentwas 35.84 Gy. A
follow-up at5and 12 weeks showed
normal CA19-90f18.1and 63.5,
andno progression onimaging, and
she started surveillance. At 7months
posttreatment, she was feeling well
and had no symptomsrelated to

her cancer. Her pancreas protocol

CT scan, however, revealed migra-
tion of the biliary stent. Post-treat-
mentscans and endoscopy showed
stent migration and fistula formation
between the intrapancreatic distal
common bile ductand the duodenum
lumen. Conservative management
was pursued as she was asymptomatic
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with adequate biliary decompression
and remained symptom free for 11
monthsthereafter.

Imaging Findings

The ERCPand EUS findings helped
confirma poorly defined irregular
pancreashead adenocarcinoma
with double-duct sign measuring
3.1x5.6x3.2cmconfirmed
through the pancreas protocol CT
scan. The tumor encased the portal
veinand superior mesenteric vein
by morethan 180°and wasthus
staged aslocallyadvanced. Abnormal

peripancreatic lymphadenopathy was
noted. Routine surveillance pancreas
protocol CT scan 7 months post
SMART completion unexpectedly
showed the biliary stent dislodged
within the duodenum (Figure1).
Endoscopicretrieval was attempted
butaborted due to afistulous
openinginthe duodenum (Figure

2). The proximal aspect of the stent
was visualized through the fistulous
opening (Figure 3).

Diagnosis

Atdiagnosis, the tumor stage was
T4N2MO and deemed unresectable.
The patient’s fully covered metal stent
made of metal alloy tubular mesh
with asynthetic covering was placed
1month priortochemotherapyand7
months prior to SMART.

Gastrointestinal (GI) endoscopy
revealed a 10-mm duodenal fistulous
opening proximal to the major
papilla. The patient’s biliary stent
wasinside the fistulaopeningand
had migrated outward. The stent
wasnotremovedin the setting
ofthe contained fistula, and the
Gl endoscopyteam recommended
conservative managementatthetime
(Figure 3).

Areview of the patient’s outside
endoscopic procedures prior to
coming to our center for cancer
treatment showed thattheinitial
ERCPhad notbeen successful.
Therecordindicated thatthe
major papillaappeared bulbousand
bulging. The papillary orifice could
notbevisualized, and attemptsto
achievebiliary cannulation using
aconventional technique viathe
ampulla of Vater were unsuccessful.
A precuttechnique wasthen
successfully employed.

There wasmild bleedingin
thesecond portion of the
duodenum, which was managed
with epinephrine. The procedure
wasaborted and a percutaneous
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Figure 2. Fistulous opening above the major papilla.

Figure 3. Endoscopic appearance of stent protruding from the fistulous opening

proximal to the major papilla.

transhepatic cholangiogram was done
instead to place an internal/external
stent. Two days later, shehad her
internal/external drain removed and
afully covered metal stent placed.
Atthetime ofthe procedure, a
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significanthemobilia and blood clots

inthe bile duct were noted. There
wasbleeding from the site of the
previous papillotomy. A single clip
was deployed along the siteto
successfully stop the bleeding.
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Discussion

Locally advanced pancreatic
cancer (LAPC) accounts for 30%
of newly diagnosed pancreatic
cancer, with approximately one-third
of the cases becoming resectable
after systemic chemotherapy and/or
radiation therapy.” Since most of
these tumors remain unresectable,
survival rates following systemic
chemotherapy and traditional
radiation therapy have been low.?
Recent studies of systemic therapy,
followed by higher biologically
effective dose regimens, either
alone’ or with a tumor modifier,’
have reported improved outcomes
with low toxicity rates.

In this case, the patient was
treated with MRI-guided stereotactic
body radiation therapy to a dose
of 50 Gy in 5 fractions following
6 months of systemic FOLFIRINOX
using daily adaptation. The precision
provided by SMART allows for both
higher control rates and lower
toxicity rates. A recent prospective
phase 2 study of both borderline
patients and patients with LAPC
reported 2-year rates of local control
of 78.2% and overall survival of
40.5% following treatment with no
acute-grade >3 acute toxicity and
minimal late-grade > 3 toxicity.*
While acute-, late-, and high-grade
toxicities are minimized using
SMART, they can still occur.

The patienthad a complicated
course following her treatment
with chemotherapy and radiation,
including stent migration and fistula
formation. Thelocation of the fistula
wasinthe precise region where
the needle-knife fistulotomy was
performed. The antecedentinjuryto
the biliary mucosawas associated
with bleeding during and following
the procedure, somuch sothatan
endoscopiccliphadtobe placed
tostop the bleeding. Although we
cannotbecertainastothe exact
etiology of the post-treatment-related
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fistula, the iatrogenic mucosal defect
may have been a predisposing factor
inthiscase. Theimportance of
multidisciplinary evaluation with
gastroenterology toindividualize
riskassessments for each caseis
important. Specifically, pretreatment
endoscopy priortoradiation therapy
can provide critical information
totheradiation oncologistwhen
tailoringthe treatment plan. In
this case, the patientisnow 18
months posttreatmentand remains
asymptomatic. No endoscopic
intervention hasbeen required to
date since theidentification of the
duodenal fistula.

Grade 2 and aboverates of
Gl toxicity postablative radiation
therapy have been seen atrates
0f 2%t047%, including biliary
tractinjuries of ulcers, fistulas, and
gastric or duodenal mucositis.>*%’
Grade 3-4 events such asulcers,
fistulas, and gastric or duodenal
mucositishave beenseen atrates
0f13%t022.7%. For duodenal
and other Gl fistulas, depending
onthe severityand containment
of the fistula, treatments can vary
from conservative management,
advanced surgical procedures, and
varying endoscopictechniques.’In
patients with endobiliary stents,
there arereported complications
associated with radiation therapy.
Minimal stent position changes
have been described following
RT, with stent migration rates of
4.9% proximally and 5.9% distally."
However, adverse events such as
stent migration and fistula formation
occur more frequentlyin patients
who have undergone previous
chemoradiotherapytreatmentvs
those who have undergone stent
placementalone." The significant
interfraction deformation of GI
structures, such asthe pancreatic
head, duodenum, and stomach
thatmay occur during radiation
treatment, may affectstent
migration." Additionally, a dilated
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common bile duct, complete
sphincterotomy, prolonged stent
insertion, benign strictures, and
covered metal stents were the factors

associated with stent migration.'*"

Conclusion

This case highlights the potential
of significant adverse events despite
the evolution of advanced techniques
such as SMART. This patient was
considered lower risk for adverse
events such as stent migration
or fistula formation due to her
history of no chemoradiation prior
to diagnosis. Nonetheless, a fistula
still occurrs even with the precision
and lower toxicity rates of a modern
radiation therapy technique. Both
gastroenterologists and radiation
oncologists should be aware of
the potential predisposing factors
for fistula formation. In this case,
an iatrogenic factor (attempted
needle-knife fistulotomy) likely
predisposed the patient to develop
a fistula post radiation. In the
future, knowledge of predisposing
endoscopic factors may guide
radiation oncologists in modifying
from a 5-fraction to a 25-fraction
dose plan.™
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