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Background A 47-year-old male with a pancreatic head adenocarcinoma presented with chronic portal vein
(PV) near occlusive stenosis with cavernous transformation and pancreatic varices secondary to
postendoscopic retrograde cholangiopancreatography (ERCP) induced pancreatitis. The patient
required transjugular intrahepatic portosystemic shunt (TIPS) placement and PV angioplasty with
stent prior to definitive pancreaticoduodenectomy.

Summary A 47-year-old male presented with back pain, nausea with occasional vomiting, and tea-colored
urine. Computerized tomography (CT) of the abdomen showed a 2.5 cm pancreatic head mass
and dilated common bile duct (CBD) on imaging. He then underwent endoscopic ultrasound
(EUS) and ERCP for stenting of the CBD. He developed post-ERCP pancreatitis, which led to
acute PV occlusion only one week later. Biopsy confirmed pancreatic adenocarcinoma, which
appeared borderline resectable upon initial imaging. He was anticoagulated with Lovenox
and completed a course of neoadjuvant-modified FOLFIRINOX chemotherapy followed by
chemoradiation. However, he continued to have chronic PV stenosis secondary to his original
thrombosis and thus developed PV cavernous transformation with large peripancreatic varices that
would have made pancreaticoduodenectomy not only difficult, but dangerous. He underwent a
TIPS placement with PV recanalization from a transplenic approach with PV angioplasty and
stenting by interventional radiology (IR). This led to the decompression of these pancreatic varices
allowing for the safe completion of pancreaticoduodenectomy seven weeks later.

Conclusion ~ Workup and diagnosis of pancreatic adenocarcinoma carries its own set of risks and complications.
Chronic PV occlusion with cavernous transformation and large peripancreatic varices secondary
to thrombosis can undergo successful recanalization and decompression with TIPS placement and
PV stenting, allowing for a safer approach to successful pancreaticoduodenectomy in this very
select patient subset.
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Case Description

The treatment of borderline resectable pancreatic adeno-
carcinoma is typically treated with neoadjuvant chemo-
therapy with or without chemoradiation followed by sur-
gery rather than an upfront surgical approach followed by
adjuvant chemotherapy.! Neoadjuvant treatment of pan-
creatic cancer overall has become a preferred approach at
multiple cancer centers over recent years and is the treat-
ment choice at our institution.? ERCP is performed for
preoperative biliary drainage. Pancreatitis is the most com-
mon post ERCP complication, with rates ranging from as
low as 2% to as high as 24%, varying based on the patient,
procedure, and operator-dependent risk factors.* Acute
pancreatitis remains a significant risk factor for PV throm-
bosis.” Pancreatic adenocarcinoma also confers a risk for
the development of visceral thrombosis, particularly of the
PV.¢ Thus, we report a case of a male patient with pancreat-
ic adenocarcinoma who developed acute pancreatitis post
ERCP followed by PV thrombosis, which, despite thera-
peutic lovenox, led to cavernous transformation with large
peripancreatic varices. This necessitated a TIPS placement

with portal vein recanalization from a transplenic approach
with a PV angioplasty and stent prior to definitive pancre-
aticoduodenectomy.

This patient is a 47-year-old male who presented to urgent
care with intermittent abdominal pain and jaundice for
almost one month. Subsequent workup revealed elevat-
ed liver function tests with a total bilirubin of 17.8 and a
CA 19-9 of 44. An initial CT scan of the abdomen/pelvis
revealed a pancreatic mass in the uncinate process (Figure
1A). The patient underwent ERCP with stent placement
and EUS with biopsy that would prove to be adenocarci-
noma. Days later, the patient developed acute pancreatitis
with a new PV thrombosis (Figure 1B). He was placed on
Lovenox and subsequently underwent neoadjuvant thera-
py with modified FOLFIRINOX followed by chemoradi-
ation for margin augmentation. Upon surveillance during
his neoadjuvant treatment, he was found to have occlu-
sion of the PV (Figure 1C) and cavernous transformation,
which is the formation of periportal or intrahepatic venous
collaterals (Figure 1D).

Figure 1. CT Scans at Various Points in Treatment. Published with Permission

Clockwise: A) CT initial diagnosis showing mass; B) CT showing PV thrombosis; C) CT showing PV stenosis; D) CT peripancreatic varices
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A TIPS placement with PV recanalization from a trans-
plenic approach with PV angioplasty and stenting was
performed by IR to decompress the varices and facilitate
dissection (Figure 2). Access was obtained into the splen-
ic vein, and an angled catheter and Glidewire were used
to catheterize the occluded main and right PV. A 10 mm
gooseneck stent was advanced into the right intrahepatic
PV. Access was then obtained into the internal jugular vein
down to the right hepatic vein. Using a Ring TIPS access
set, the shunt was performed from the right hepatic vein
to the now stented right branch of the PV. The patient
was admitted for 24-hour observation and subsequently
discharged home.

Figure 2. IR TIPS and PV Angioplasty. Published with Permission
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This procedure was complicated just over a week later by
the development of sepsis secondary to an infected bilo-
ma that was successfully treated by percutaneous drainage
and antibiotics. Liver function tests, particularly total and
direct bilirubin, improved quickly after drainage. A fol-
low-up CT was performed six weeks after the initial TIPS
procedure and showed successful decompression of the
pancreatic varices (Figure 3). He subsequently underwent
successful pancreaticoduodenectomy with lateral PV resec-
tion. Final pathology revealed 1.3 cm moderately differen-
tiated ductal carcinoma with negative margins and 24 neg-
ative lymph nodes. Surveillance duplex revealed a patent
TIPS and left PV five months postop with no evidence of
disease at six months postop.
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Figure 3. CT Showing Decompression of Peripancreatic Varices 3 Weeks
after TIPS. Published with Permission

Discussion

EUS with biopsy combined with ERCP with biliary stent-
ing is often required for evaluation and management of
head of the pancreas tumors. The use of EUS overall has
continued to increase over recent years, with an evalua-
tion of the pancreas accounting for a large percentage of
its indications.® These procedures, although necessary, are
not without risk. Even in the most experienced hands, post
ERCP pancreatitis is seen in 10% of patients.’

Although pancreatitis may be self-limiting, patients may
suffer from delays in treatments or worsening morbidity as
a result. Ding L et al. found that of 140 patients with ear-
ly-stage severe acute pancreatitis, 17.86% developed some
form of portosplenomesenteric vein thrombosis in patients
without cancer.” Pancreatic adenocarcinoma has a report-
ed incidence of visceral thrombosis as high as 22.9%, and
even though most are incidentally found, there is a strong
association with increased mortality."” Acute PV throm-
bosis treated with anticoagulation typically has a rate of
recanalization of about 33%."" Cavernous transformation
can develop as early as 6 to 20 days after nearly complete
PV obstruction.”

TIPS placement has been performed in patients with
cavernous transformation, particularly for attempts to
decrease esophageal varices.” It remains a complex endo-
vascular procedure but is technically successful almost
98% of the time when performed in experienced hands
(>100 TIPS procedures).'? Potential complications include
acute hemorrhage or hematoma, hepatic encephalopathy,
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shunt stenosis or migration, perihepatic abscess, or rarely
TIPS stent infection.'® Acute management of TIPS com-
plications requires lactulose for encephalopathy, antibi-
otics for any infection, supportive blood transfusion for
any hematoma or GI bleed, as well prompt imaging with
both CT and Ultrasound duplex studies to evaluate for any
abscess and flow issues, respectively.'

To our knowledge, this is the first case reported for which
TIPS and PV angioplasty and stenting were performed
to safely facilitate pancreaticoduodenectomy as the final
definitive therapy for a noncirrhotic patient with pancreat-
ic adenocarcinoma that would have been potentially unre-
sectable due to peripancreatic varices rather than the tumor
morphology. Although rare, this case demonstrates the fea-
sibility and effectiveness of utilizing this unique approach
to optimize the patient’s chances of survival, particularly in
the context of pancreatic adenocarcinoma.

Conclusion

Using biliary instrumentation during pancreatic adenocar-
cinoma treatment raises the risk of acute pancreatitis and
further complicates the likelihood of portal vein throm-
bosis. We describe a case where portal vein thrombosis
occurred after TIPS and portal vein angioplasty were per-
formed to alleviate left-sided hypertension and peripancre-
atic varices, facilitating a safer definitive pancreaticoduo-
denectomy.

Lessons Learned

PV thrombosis, resulting in cavernous transformation and
peripancreatic varices, is a rare but possible complication
of pancreatic adenocarcinoma in the setting of ERCP-in-
duced pancreatitis. TIPS and PV angioplasty allow for
venous decompression to provide a safer approach for
definitive pancreaticoduodenectomy.
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