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Successful liver transplantation as rescue therapy in a
patient with metastases from a vasoactive intestinal
peptide producing neuroendocrine tumor
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Abstract

This case report presents a 40-year-old patient with a vasoactive intestinal peptide (VIP) secreting high grade (Ki-67 39%) neuroendocrine
tumor (NET) from the pancreas, for whom successful liver transplantation (LT) was carried out 8 years after resection of the
primary tumor due to massive liver metastases. The transplantation was done as rescue therapy due to rapid progression and a
devastating clinical condition requiring intravenous supplementation for 20 hours daily. The latest imaging carried out 18 months
after transplantation is without signs of recurrence, and the patient is in good health with undetectable levels of VIP. According to the
guidelines, LT is only recommended if Ki-67 is <20% and if there has been tumor control for more than 6 months prior to transplantation.
Our caseillustrates that LT is an option that should be considered for selected NET patients without extrahepatic involvement regardless

of tumor grade and clinical condition.
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Introduction

Vasoactive intestinal peptide (VIP) secreting pancreatic neu-
roendocrine tumors (NET) (VIPomas), are extremely rare [1].
Patients typically present with watery diarrhea, hypokalemia,
and achlorhydria (Verner Morrison syndrome, WDHA syndrome).
Surgery remains the only curative treatment option. However,
a considerable proportion of patients are diagnosed at advanced
stages, where metastases, particularly to the liver, are common [1].

Liver transplantation (LT) is a viable treatment option for
metastatic NET to the liver that has shown promising results
in selected patients despite the complexities and challenges
associated with the procedure. The transplantation offers
a chance for complete removal of the tumor burden with
improvement of hormonal symptoms, and a potential cure in
cases refractory to other treatment modalities [2]. Nevertheless,
careful patient selection is crucial, given the procedure’s inherent
risks.

This case report presents a patient with a VIPoma, for whom
successful LT was ultimately carried out 8 years after the initial
diagnosis.

Case presentation

In 2014 a 32-year-old female was referred due to a significant
weight loss and severe diarrhea. A combined computed tomog-
raphy (CT) ®*Cu-DOTATATE positron emission tomography (PET)
showed a NET in the head of the pancreas and elevation of plasma
VIP. The patient underwent a pancreaticoduodenectomy (Whip-
ple procedure) in June 2014. Pathologic examination revealed a
VIPoma of 60 mm with a Ki-67 13% (G2) classified as pT3NO. After
the operation all symptoms subsided, and VIP levels normalized.

The first relapse with two hepatic metastases was recorded in
April 2015 and was treated with radiofrequency ablation (RFA).
In February 2016, at least 10 additional hepatic metastases were
identified. Chemotherapy with S-fluorouracil and streptozocin
was initiated, but due to tumor progression treatment was swiftly
substituted by four cycles of Peptide Receptor Radionuclide Ther-
apy (PRRT) with ¥’Lu-Dotatate with the last cycle administered
in April 2017.

In June 2019, the patient had progressive disease and renewed
liver RFA and two additional PRRT cycles was performed. One
year later, the patient had recurrence of severe diarrhea and
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Figure 1. %*Cu-DOTATATE PET/CT from 2 June 2022, 7 weeks before LT
with extensive hepatic involvement but no extrahepatic metastases (A).
64Cu-DOTATATE PET/CT 15 months after LT revealed an implantation
metastasis in the thoracic wall (B). Latest *#Cu-DOTATATE PET/CT
performed 18 months after LT and 3 months after resection of the
thoracic metastasis showed no signs of recurrence (C).

progression of liver metastases that were treated with surgical
resection and concomitant RFA in February 2021. The patient had
temporary symptom relief, but due to rapid disease progression,
extensive palliative liver surgery with debulking was performed
in September 2021. Pathologic examination now revealed a
transformation of tumor cells to G3 NET with a Ki-67 index of 39%.

An attempt to control symptoms with somatostatin analog
therapy was made in summer 2021 but had to be discontinued
due to side effects.

In December 2021, the patient was hospitalized due to severe
metabolic acidosis, hypokalemia, more than 10 episodes of
daily diarrhea and further weight loss. Despite reintroduction
of octreotide along with prednisolone, there was no discernible
improvement. The patient’s condition demanded increasing
intravenous supplementation for 20 hours daily, as she had
about 3 liters of watery diarrhea/day. Her typical daily regimen
included the following: 400-mmol oral potassium, 10.000-mg
oral bicarbonate, 200-mmol intravenous potassium, 100-mL
intravenous bicarbonate 8.4% every 4 hours, 1.5-L intravenous
sodium chloride, 1.5-L parenteral nutrition, 34-mmol intravenous
phosphate in 500-mL isotonic saline and 300-ug subcutaneous
octreotide three times daily.

Given her declining health, the patient was placed on the
LT waitlist in March 2022. After a 7-month hospital stay, she
underwent an LT in June 2022. Figure 1 presents the final ®4Cu-
DOTATATE PET/CT prior to transplantation, demonstrating exten-
sive hepaticinvolvement without extrahepatic metastases. The LT
was a technical demanding and high-risk procedure because of
the previous Whipple procedure, liver resections and complicated
biliary leakages. Abdominal wall was closed POD 2 with a bio-
logical mesh. The transplantation was complicated by necrotiz-
ing pancreatitis, successfully treated by endoscopic, transgastric
necrosectomy.

After LT, plasma VIP normalized, but the patient was hospital-
ized for an additional 4 months for rehabilitation and treatment
of different infections. In November 2023, 15 months after LT a
routine %4Cu-DOTATATE PET/CT revealed a potential implantation
metastasis in the thoracic wall where a drain had previous been
placed. Surgery was conducted and pathological examination
confirmed the presence of a NET metastasis with a Ki-67 index
of 10%.

In the most recent ®*Cu-DOTATATE PET/CT scan from January
2024, conducted 18 months after LT, there was no signs of recur-
rence. Currently, the patient is in good health, has started part-
time work and has no hormone-related symptoms, since LT serum
VIP has been below level of detection (<3.8 pmol/L) (Figs 1 and 2).
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Figure 2. Changes in plasma levels of VIP. Latest measurement from January 2024 was <3.8 pmol/L. UNL =upper normal level.



Discussion

We describe an until now successful outcome of LT in a 40-year-
old woman diagnosed with VIPoma 8 years prior to transplan-
tation, after all medical and surgical treatment options seemed
exhausted. To our knowledge, only eight prior case reports of LT
for VIPoma have been published. Five of these in a review from
2011 which concluded that the prognosis following LT for VIPoma
appeared to be more favorable compared to other NET. Notably,
all five patients were reported to be alive at post-transplantation
intervals ranging from 12 to 123 months [3]. Age at transplan-
tation ranged from 41 to 62 years. Another case report is from
2010 describing a 9-year-old who underwent LT and was still alive
25 years later. In the last two case reports, no details on outcome
after transplantation were given.

Current guidelines for LT in patients with NET can be found in
the Milan Criteria from 2016, and in the United Network for Organ
Sharing criteria. According to the guidelines, LT is only recom-
mended if the Ki-67 is <20% and if there has been tumor control
for more than 6 months prior to transplantation. Our patient
progressed to G3 with a Ki-67 of 39% in the latest biopsies before
surgery, and there was significant progression up to the trans-
plantation. We acknowledge that LT was a high-risk procedure
with a significant risk of a fatal outcome, but the case illustrates
that LT is an option that should be considered for selected NET
patients without extrahepatic involvement regardless of tumor
grade and clinical condition. Furthermore, it is noteworthy that
the outcome after LT for VIPoma seems to be better than that
otherwise observed in metastases from pancreatic NET.
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