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□ CASE REPORT □

Multimodal Treatment of Vasoactive Intestinal
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Tumors with Liver Metastases
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Abstract

A 53-year-old man presented with diarrhoea and hypokalaemia and was diagnosed with a neuroendocrine

tumour of unknown origin with multiple liver metastases. Somatostatin analogues led to a reduction in the

size of the tumours and improvement of his symptoms. However, after several years, the tumours grew in

size, and the patient’s clinical symptoms recurred. The patient underwent transcatheter arterial embolization

(TAE) of the hepatic artery to treat the liver metastases. Immediately after embolization, the symptoms disap-

peared. Although the patient had an unresectable vasoactive intestinal polypeptide-producing neuroendocrine

tumour, the endocrine symptoms were able to be controlled with chemotherapy and TAE, resulting in a long-

term survival.
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Introduction

A vasoactive intestinal polypeptide (VIP)-producing

neuroendocrine tumour (VIPoma) is an extremely rare tu-

mour that presents with symptoms such as watery diarrhoea

and hypokalaemia as a result of VIP overproduction. Sur-

gery is generally the preferred treatment, but molecular-

targeting drugs such as everolimus and sunitinib have been

recently developed for cases of advanced disease. Further-

more, for cases where radical resection is impossible, multi-

modal therapy including surgical reduction of the tumour

mass is now recommended (1). We treated a case in which

good disease control was achieved through transcatheter ar-

terial embolization (TAE) of liver metastases in a patient

with a pancreatic VIPoma who had developed somatostatin

resistance. We report the course of this patient’s treatment,

which may be useful when selecting a therapy for VIPoma

that is difficult to treat surgically.

Case Report

The case patient was a 53-year-old man. He presented at

his local doctor’s office with a chief complaint of watery di-

arrhoea occurring �10 times per day, which had persisted for

approximately 6 months, in combination with epigastric dis-

comfort. Blood tests revealed liver dysfunction with an as-

partate aminotransferase level of 42 IU/L (normal range: 10-

40 IU/L) and alanine aminotransferase level of 47 IU/L

(normal range: 5-40 IU/L), a serum potassium concentration

of 2.4 mmol (range: 3.5-5.0 mmol), and a urea nitrogen

level of 21 mg/dL (range: 6-20 mg/dL) (Table 1). Upper and

lower gastrointestinal endoscopy did not reveal any abnor-

malities. Computed tomography (CT) showed multiple tu-

mours in both lobes of the liver (Fig. 1a-1, 1a-2). The pa-

tient was therefore referred to our hospital for further evalu-

ation in April 2010.

Contrast-enhanced abdominal CT performed at our hospi-

tal revealed a hypervascular hepatic mass that stained in the
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Figure　1.　Clinical course. a-1: Multiple hypervascular tumours were seen in both the lobes of the 
liver. a-2: A tumour 30 mm in diameter could be seen in the tail of the pancreas. b-1: Computed to-
mography revealed decreased sizes of all of the tumours from 2010 after the administration of octreo-
tide. b-2: Marked reduction was also seen in the size of the tumour in the pancreatic tail. c-1: A slight 
increase in the size of the liver tumours was seen on computed tomography from 2014, when symp-
toms recurred. c-2: The tumour in the pancreas also increased in size, which was comparable to that 
of the first image obtained 4 years previously. d-1: After the administration of everolimus, the meta-
static liver tumour shrank in size. d-2: The tumour in the pancreas did not shrink in size.

Table　1.　Summary of Laboratory Data.

WBC 6.60×109/L TP 6.5   g/dL PT% 63%

NEUTRO 79.10% Alb 3.7  g/dL

EOSINO 1.10% AST 42  U/L

RBC 4.27×1012/L ALT 47  U/L Insulin 4  U/mL

Hb 13.1  g/dL LDH 319  U/L

Ht 37.70% -GTP 19   U/L Gastrin 66  pg/mL

Plt 16.3×104/ L T-Bil 0.6   mg/dL

Cre 0.58   mg/dL ACTH 77.6  pg/mL

BUN 21   mg/dL

CEA 2.7 ng/mL Na 141   mEq/L VIP 553 pg/mL

CA19-9 4 U/mL K 2.4   mEq/L

AFP 4 ng/mL Cl 97    mEq/L

PIVKA2 37 mAU/mL Ca 8.8  mg/dL

(Upper limit 100 pg/mL)

(1-17 U/mL)

<Hematology> <Blood chemistry> <Coagulation profile>

<Tumor maker>

<Hormone profile>

(Upper limit 200 pg/mL)

(Upper limit 46 pg/mL)

early arterial phase in both lobes. Although the hepatic mass

was suspected to be a metastatic tumour, the primary tumour

was not identified at this point, with the mass identified at

the tail of the pancreas considered to be a swollen lymph

node. Fluorodeoxyglucose positron emission tomography

(FDG-PET) did not clearly demonstrate a primary tumour.

Percutaneous hepatic mass biopsy confirmed the growth of

atypical cells with an abnormal structure. The Ki-67 index
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Figure　2.　Endosonographic findings of a tumour in the pan-
creatic tail. A hypoechoic tumour 20 mm in diameter with dis-
tinct borders was seen in the pancreatic tail on endoscopic ul-
trasound.

was 5% positive, and immunostaining was positive for syn-

aptophysin and chromogranin. Serum vasoactive intestinal

peptide (VIP) was high at 553 pg/mL (normal �100 pg/mL).

Because the mass was diagnosed as a functional neuroendo-

crine tumour (NET; VIPoma) with an unknown primary,

treatment with an analogue of somatostatin (subcutaneous

injection of SandostatinⓇ 50 μg, twice daily) was initiated in

June 2010. The mass decreased in size, and the clinical

symptoms improved.

Thereafter, maintenance therapy with a long-acting form

of octreotide (Sandostatin LARⓇ, 30 mg intramuscularly

once monthly) was prescribed, which sustained the improve-

ment in symptoms and tumour size on CT (Fig. 1b-1, 1b-2).

Although we considered surgical treatment, the patient did

not consent to this procedure, and pharmacological treatment

was thus continued.

However, in May 2014, 4 years after the initial treatment,

the patient once again began to experience watery diarrhoea

�10 times per day. A CT examination at that time revealed

the enlargement of multiple hypervascular tumours in both

lobes of the liver and a tumour in the pancreatic tail

(Fig. 1c-1, 1c-2). In July of the same year, endoscopic ultra-

sound (EUS) demonstrated an oval, 28-mm-diameter, solid

mass with a clear boundary in the tail of the pancreas. En-

doscopic ultrasonography-guided fine-needle aspiration

(EUS-FNA) of the mass showed atypical cells with naked

nuclei and eccentric nuclei on Hematoxylin and Eosin

(H&E) staining. The Ki-67 index was 10% positive, and im-

munostaining was positive for synaptophysin, chromogranin,

as well as VIP. A diagnosis of pancreatic NET (P-NET; VI-

Poma) was made, with a World Health Organization (WHO)

classification of G2 (Fig. 2, 3).

The patient was thought to have developed resistance to

octreotide and was started on everolimus (AfinitorⓇ at 10

mg daily [2 capsules per dose]) in July 2014. After the ad-

ministration of everolimus, the metastatic liver tumour de-

creased in size. However, there was no notable improvement

in the watery diarrhoea or hypokalaemia. To relieve his en-

docrine symptoms, TAE of the hepatic artery was performed

for the liver metastases.

Abdominal angiography in September 2014 revealed at

least three deeply stained tumours in the right hepatic artery

region and multiple small tumour stains around the largest

tumour in S6 of the liver (Fig. 4). TAE was performed using

a permanent embolic agent (MicrospheresⓇ) and gelatine

sponge. The diarrheal symptoms disappeared the following

day, and the serum VIP concentration markedly dropped to

83 pg/mL. Four months later, the symptoms recurred, and

TAE was repeated to treat the remaining liver metastases.

The patient continues to take oral everolimus, his symptoms

have subsided, and the reduction in tumour size is being

maintained. Switching treatment to sunitinib was considered.

However, because the liver tumour mass had decreased

in size, we opted for continuation of everolimus treatment

and management of the endocrine symptoms with TAE

(Fig. 1d-1, 1d-2).

Discussion

VIPoma was first reported by Verner and Morrison in

1958. The majority of VIPomas are NETs originating in the

pancreas (2). The incidence is extremely low at just 1 in 10

million people per year (3). According to a 2010 survey by

Ito et al. in Japan, VIPomas accounted for 0.6% of the P-

NETs overall, with distant metastases present at the time of

diagnosis in 80% of cases (4). The VIP produced by these

tumours causes the characteristic watery diarrhoea, hy-

pokalaemia, and achlorhydria syndrome (5). The disease is

diagnosed on the basis of these symptoms, an elevated se-

rum VIP concentration, and tissue immunostaining. In recent

years, EUS-FNA has been increasingly used, as it allows for

a histopathological diagnosis but is less invasive than con-

ventional open or laparoscopic biopsy. In terms of FNA his-

tological diagnosis, results have been favourable, with a re-

ported sensitivity of 82.6-100% and a diagnostic accuracy of

approximately 83.3-97.3%. FNA offers a high diagnostic

performance for detecting P-NETs (6-11). However, because

reports have indicated that lesions in the head of the pan-

creas and tumour masses rich in fibrosis are difficult to di-

agnose using FNA (10), a multiple-modality approach is re-

quired for diagnosing such tumour masses. Furthermore, the

grade classification of P-NETs is determined by the mitotic

rate and Ki-67 index on a pathological examination. Be-

cause of the unevenness of the Ki-67 index within the tu-

mour masses, it is preferable to base the grading of NET on

�2000 cells from an FNA sample (11).

Other tests for NETs include somatostatin receptor scin-

tigraphy and tetraazacyclododecane-tetraacetic acid-modified

Tyr-octreotide-PET, which have high positivity rates for de-

tecting highly differentiated NETs. FDG-PET is very sensi-

tive for undifferentiated neuroendocrine carcinomas with a

high proliferative capacity (2010 WHO NET classification).

Functional NETs are treated surgically when there are no
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Figure　3.　Histopathologic features of the pancreatic neuroendocrine tumour. A: 40×, Approxi-
mately 10% of the tumour cells appeared MIB-1 positive on Hematoxylin and Eosin staining, so the 
tumour was classified as G2. B: 40×, On VIP immunostaining, the cytoplasm was stained granularly 
and diffusely.
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Figure　4.　Image of TAE for liver metastasis. Hypervascular 
tumour staining was seen in three places in the right hepatic 
artery region.

liver or distant metastases. In cases accompanied by liver

and/or distant metastasis, for which a radical cure cannot be

anticipated, surgery to reduce the size of the original tumour

by at least 90% appears to be effective from the viewpoint

of alleviating symptoms (12). Furthermore, for P-NETs with

distant metastases, it has been reported that resection of the

primary tumour is effective for prolonging survival. How-

ever, because there are few clinical studies comparing cases

with and without primary tumour resection, this issue re-

mains unresolved. A systematic review concluded that resec-

tion of the primary tumour for patients with P-NETs and

unresectable liver metastases should be considered only in

high-volume referral centres with strict selection criteria and

in a multidisciplinary setting (13). Thus, resection of the pri-

mary tumour should be considered for functional P-NETs

with multiple liver metastases, such as in the present case.

However, because our patient refused surgery, we selected

medication-based treatment instead.

With unresectable functional NETs, somatostatin ana-

logues are useful for treating the symptoms (14-16). How-

ever, resistance may develop as a result of the down-

regulation of somatostatin receptors following the long-term

use of the drug (17, 18). In the present case, the patient de-

veloped resistance to octreotide over the course of four

years, thus leading to symptom recurrence. The molecular-

targeting drugs everolimus and sunitinib have recently been

found to be effective antitumour drugs against primitive

NETs (G1/G2) (19, 20). A phase III comparative trial

(RADIANT-3) demonstrated the effectiveness of everolimus,

with treated subjects showing a progression-free survival of

11 months, compared with 4.6 months in those taking the

placebo (19). Sunitinib was similarly found to offer better

progression-free survival than a placebo (11.4 vs. 5.5

months) (20). TAE and transcatheter arterial chemoemboli-

zation (TACE) have also been found to be effective as local

treatments for NET liver metastases (7). TAE in particular

may be about 90% effective in providing complete or partial

relief of endocrine symptoms, an effect reported to last 6-27

months (21). TAE led to an improvement in our patient’s

symptoms as well; however, symptom recurrence after four

months necessitated repeat TAE. TAE may thus be an effec-

tive treatment for liver metastases, although the results may

be only temporary, and instances of recurrence may require

treatment be conducted repeatedly.

During the 30-year period from 1985 to 2015, we identi-

fied 6 cases of VIPoma in the English literature (based on a

PubMed search) that were managed by non-surgical multi-

disciplinary modalities alone (22-26). These six cases plus

ours are summarized in Table 2. All patients had functional

NET with watery diarrhoea and were found to have liver

metastases. Survival for at least 10 years was achieved in 3

cases with drugs or drugs plus TACE. Two patients died:

one with severe hypokalaemia associated with watery diar-

rhoea (22) and one whose increasingly severe diarrhoea

could no longer be controlled, despite the use of a somato-

statin analogue and repeated TACE (24). The fact that exac-

erbation of symptoms was the cause of death in two cases

and that survival of at least 10 years was seen in other cases

as a result of a combination of chemotherapy and TACE
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Table　2.　Unresectable VIPoma Reported Between1985 and 2015.

Reference Year Age Gender Metatases Diagnosis Efficient symptom Outcome Time since diagnosis,
mos

22 1988 55 M watery diarrhea,
hypokalemia liver CT, needle biopsy No died 8

23 1989 60 F
watery diarrhea,

hypokalemia,
weight loss

liver CT Yes alive 12

24 1999 53 M watery diarrhea,
hypokalemia liver CT Yes alive 144

24 1999 45 M watery diarrhea liver CT Yes died 144

25 2001 32 M watery diarhrea,
hypokalemia liver MRI No n.d n.d

26 2009 56 M watery diarrhea liver CT Yes alive 144

present  case 2014 53 M watery diarrhea,
hypokalemia liver CT, EUS-FNA

5FU, streptozotocin

somatostatin analog

somatostatin analog, TACE

somatostatin analog, 5FU,
streptozotocin, TACE

n.d

somatostatin analog, 5FU,
methotrexate

somatostatin analog, TAE Yes alive 60

n.d: not described

TreatmentSymptoms relief

suggests that control of endocrine symptoms in unresectable

VIPoma is important to improve the prognosis. In the pre-

sent case, the endocrine symptoms are currently being con-

trolled with oral everolimus, after TAE twice for multiple

liver metastases; the patient appears to have a good long-

term survival. Furthermore, as the main lesions responsible

for the endocrine symptoms in our patient are likely the

liver metastases, if symptoms recur in the future, we expect

that we will be able to control the disease with aggressive

TAE. The successful control of endocrine symptoms with

sunitinib has been reported in similar cases (27). Thus, if

combination treatment with everolimus and TAE is problem-

atic, switching of the drug regimen may be necessary.

In conclusion, surgery is certainly the best current treat-

ment for VIPoma if it can be completely resected. However,

in unresectable cases, non-surgical multidisciplinary treat-

ment that controls endocrine symptoms may result in a

long-term survival.
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