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Long term recurrence in primary liver neuroendocrine tumor: 
Report of a single case and review of literature
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Primary liver neuroendocrine tumors (PLNETs) are rare tumors of the liver. They share some common characteristics 
with neuroendocrine tumors (NETs) of the extrahepatic bile ducts, such as slow rise, hormonal, and histological 
features. Nevertheless, they possess some peculiarities and the major feature is the difference in the metastatic poten-
tial between PLNETs and NETs. PLNETs have less metastatic potential compared with NETs, which is the main factor 
based on which differential diagnosis between the two groups is achieved. There exists few reports disease’s long-term 
outcome, especially about the recurrences management. We report the case of a 52-year-old woman admitted to hospi-
tal for jaundice and presence of liver mass. She underwent extended right hepatectomy and subsequently, PLNET 
was revealed. After 9 years, a new mass was discovered in the remnant liver, far from the resection line, and was 
surgically removed. Histological examination confirmed a PLNET recurrence. The patient is alive and doing well after 
a year of surgery. We conducted a review of the literature on recurrent PLNETS. Five papers followed our inclusion 
criteria and included 10 patients. Clinical presentation was mostly nonspecific in included cases and no carcinoid syn-
drome was reported. Median overall survival and median disease-free survival periods were 22 and 5 months, 
respectively. The primary disease was treated with surgical resection in all the included cases and recurrent diseases 
were mostly treated with non-surgical techniques (mainly transarterial chemoembolization). In conclusion, more studies 
should be conducted in order to have significant data about this uncommon neoplasm. Finally, considering the lack 
of data on long-term outcome, a long and accurate follow -up should be considered. (Ann Hepatobiliary Pancreat Surg 
2018;22:159-163)
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INTRODUCTION

Carcinoid tumors are rare and mainly occurs in the gas-

trointestinal system (90%)1 originating from the neuro-

endocrine cells. The liver is only occasionally involved as 

a primary tumor site (0.59% of gastro-entero-pancreatic 

carcinoid tumors), but, on the other hand, the liver is the 

most common site of metastasis.2-4 The histological fea-

tures of neuroendocrine tumors (NETs) depends on ana-

tomical site and cell origin, however, they share relevant 

features such as macroscopic and microscopic 

characteristics.5 Primary liver NETs (PLNETs) share some 

common histopathological and clinical features with gas-

trointestinal NETs. They usually rise slowly,1 and the 

most frequently produced hormones are gastrin and chro-

mogranin A.6 However, a clinical presentation with carci-

noid syndrome is relatively uncommon in PNETs. The 

most frequently reported symptom is abdominal pain 

(33%), followed by the absence of symptoms (23.2%).6 

The 5-year recurrence rate has been reported to be be-

tween 26-45.5%.7 There exist only a few reports on the 

treatment of recurrent PLNETs (rPLNETs). We report a 

rare case of long-term recurrence of PLNET after ex-

tended right hepatectomy in a 52-year-old woman.

CASE

In 2010, the World Health Organization (WHO) up-
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Fig. 1. Computed tomography scan portal phase. The scan 
shows an hypodense lesion of the segment V and IVb (T)
involving the right branch of the portal vein. There is a slight 
enlargement of the intrahepatic bile ducts. The main trunk of
the portal vein is patent. Based on imaging, an extended right
hepatectomy was planned to remove the tumor.

Fig. 2. Photograph of the resected specimen after extended 
right hepatectomy. The segment IVa was spared. V: stump 
of the right hepatic vein. P: right portal pedicle. T: tumor. 
The gallbladder was left on site, and the tumor appears on
the surface of the liver in the floor of segment V. 

dated NET grading, mostly based on the Ki67 index and 

mitotic count, which is highly relevant about prognosis.8 

In order to consider data in accordance with last WHO 

update on NET grading, we reviewed the literature since 

2010 to until date based on the following exclusion cri-

teria: lack of data about diagnosis and liver 

transplantation. We searched Pub med, Embase, Web of 

Science and Cochrane online databases with the following 

keywords: (neuroendocrine OR net OR carcinoid) AND 

(liver[title] OR hepatic[title]) AND primary[title], and ob-

tained 303 results. Two investigators extracted the data in-

dependently (GP, CC). To avoid systematic biases, the au-

thors independently reviewed all the eligible studies until 

a complete concordance was reached for all the assessed 

variables. Disagreements were resolved by discussion; 

with the participation of a third author (AR). Extracted 

data included demographic data, patient’s characteristics, 

methodological data, overall survival (OS), disease-free 

survival (DFS) hazard ratio (HR), progression-free surviv-

al (PFS) HR, and postoperative complications.

Case report

A 52-year-old woman with recurrent abdominal pain 

clinically compatible with symptoms of pancreatitis was 

admitted to the Emergency Department in October 2007. 

Clinical examination revealed a palpable mass in the right 

upper quadrant. Blood sample examination revealed amy-

lase 600 IU/L, gamma-glutamyl transpeptidase 372 IU/L; 

alkaline phosphatase 1309 IU/L, and total bilirubin 1.90 

mg/dL. Computed tomography (CT) and magnetic reso-

nance imaging (MRI) studies revealed a liver mass in hep-

atic IV and V segments, without the involvement of 

vessels. The imaging also revealed an endobiliary throm-

bus (Fig. 1). The CT scan did not reveal any other site 

of disease. Tests for hepatitis B and C were negative. 

Tumor markers were negative. An intrahepatic chol-

angiocarcinoma was supposed, then a right hepatectomy 

extended to the segment IVB and lymphadenectomy ex-

tended to the celiac axis was performed (Fig. 2).

The histological examination revealed a grey-white to 

the yellow mass measuring 6×5 cm, free of disease surgi-

cal margins. Thirteen disease free lymph nodes were re-

moved during lymphadenectomy.

The immunohistochemical profile revealed that the car-

cinoma was Gramelius positive and the expression of epi-

thelial markers such as CK, CK7, CK19 +/-, endocrine 

markers such as NSE (1+), chromogranin A (1+), and 

Ki67 (5%) were positive; while C-KIT, estrogen receptor, 

progesterone receptor, alfa-fetoprotein, chorioembryonic 

antigen (CEA), vimentin, and synaptophysin were 

negative. According to WHO 2010 classification, the tu-
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Table 1. Patient characteristics

Author Sex
Age 
(yrs)

Location
Size 
(cm)

Grade Nodules Symptom Treatment
OS 

(mos)
DFS 
(mos)

Recurrence 
treatment

Kano9 M 73 Right  3 3 1 Abdominal pain Excision 10  6 Chemotherapy
Ichiki10 M 70 Right 11 - 2 Abdominal pain Hepatectomy 22  5 TACE
Yalav11 M 42 Left 20 - 1 No symptoms Hepatectomy - -
Gao12 F 53 Left  4 - 1 Abdominal pain Hepatectomy 42 36 TACE
Huang13 M 51 Bilateral - 2 Multiple Abdominal pain Excision 107 48 -

F 52 Right - 2 Multiple Diarrhea Hepatectomy 47  5 TACE
F 50 Right - 1 Multiple No symptoms Excision 14  5 -
M 37 Right - 1 Multiple Diarrhea Excision 13  1 -
F 56 Right - 1 Multiple No symptoms Excision 33  5 TACE
M 50 Right - 1 Multiple No symptoms Excision 12  3 -

OS, overall survival; DFS, disease-free survival; TACE, transarterial chemoembolization

Fig. 4. Intraoperative finding of non-anatomical liver 
resection. The intraoperative picture shows the liver remnant 
and the section plan. The main left portal branch was left,
and its branch for segment II tied at its origin. In the right 
side the stumps of the resected distal left hepatic vein are 
shown.

Fig. 3. Magnetic resonance imaging finding of T2 weighted 
scan 9 years after the first resection. A hyper intense lesion 
involving segment III and part of segment II is evident on 
T2 phase. The tumor is in close relationship with the left por-
tal branch. A portal branch for segment II is involved in the
tumor, as well as the distal part of the left hepatic vein. The
neoplasm goes toward the caudate lobe.

mor was a grade 2 PLNET. During a five year follow-up 

period, the patient did not show clinical or imaging fea-

tures of recurrence. In April 2017, a remnant liver ultra-

sound examination revealed the presence of a liver mass. 

CT and MRI scans showed a remnant liver neoplasm 

measuring 8 cm (Fig. 3). After multidisciplinary dis-

cussion, repeat liver resection was performed (Fig. 4). The 

histological examination confirmed the diagnosis of re-

current PLNET. The patient was discharged 9 days after 

the resection and is alive and doing well.

Literature review

We found only 5 studies reporting about rPLNETs: 4 

single case reports and 1 series, with 11 cases, globally, 

within the last 10 years. Ten cases followed our inclusion 

criteria.9-13

The patients’ characteristics are presented in Table 1. 

The symptom at the time of presentation was abdominal 

pain in 4 cases, 4 patients had no symptoms, and 2 pa-

tients had diarrhea. Nine studies provided data about OS 

and DFS. Only seven studies reported tumor grading, and 

the results were quite heterogeneous within the reported 

cases. Median OS and DFS were 22 and 5 months, 

respectively. The main treatment modality for recurrent 

disease was transarterial chemoembolization (TACE), 

which was used in 4 cases, one patient was treated with 
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chemotherapy, and in the remnant cases, there was no re-

port about treatment modality. Only one case showed ex-

trahepatic disease.

DISCUSSION

PLNET is considered a very rare disease. The true in-

cidence is still debated because of the difficulty in differ-

entiating the primary tumor from the metastatic NET. In 

fact, studies on gastrointestinal NETs reported a meta-

static rate ranging from 32% to 75%, demonstrating liver 

as the main metastatic site.14,15 And many cases consid-

ered PLNET, especially in the past, were patient with 

metastatic disease from occult gastrointestinal NET, as 

consequence of this, the main diagnostic issues about 

PLNET are related to its rareness, and the relatively high 

rate of liver metastasis from extrahepatic NETs. 

Consequently, the differentiation between PLNETs and 

extrahepatic NETS is difficult, even through histological 

examination.16 Accurate imaging, upper and lower gastro-

intestinal endoscopy and adequate follow-up are required 

in order to identify possible extrahepatic NETs. The larg-

est review in English literature on this disease, reports 

about 150 cases.17

On the other hand, only 10% of PLNETs develop meta-

stasis with a higher recurrence rate. This difference could 

be the consequence of biological features which are un-

common in other NETs.7 Some studies proposed that 

PLNET could originate from neuroendocrine cells of the 

intrahepatic biliary ducts, or from heterotopic cells located 

in the liver and that malignant cells could disseminate 

through the liver, determining the multifocal origin of 

many of these tumors.18,19 According to these results, in 

our review, all the included patients were surgically treat-

ed with free of disease margins, 7 of 10 cases were multi-

focal, and only one case demonstrated extrahepatic 

metastases.

In all the included patients, recurrence occurred within, 

at most, 4 years after surgical treatment, whereas in our 

case report recurrence occurred after 9 years. To the best 

of our knowledge, our case report is the second reported 

case of PLNET long-term recurrence. We found another 

case of recurrence 13 years after resection.20 Another pa-

per reported a case of long-term PLNET recurrence after 

resection, but in this case, the tumor already had meta-

static localizations at the time of diagnosis.21

In all the included cases, preferred treatment was 

non-surgical, mainly using TACE (Table 1). However, 

when technically feasible, surgical treatment is considered 

as the most appropriate treatment, both for curative pur-

pose and for cytoreduction in case of symptomatic 

malignancies. TACE is the preferred treatment in case of 

unresectable PLNET confined to the liver.17 

Transplantation could be considered in highly selected 

patients.16

In our case, the patient was admitted in 2007 because 

of jaundice and pancreatitis. The diagnostic workup in-

cluded a CT scan and the radiologic appearance was con-

sistent with intrahepatic cholangiocarcinoma or a meta-

static disease. Both colonoscopy and gastroscopy were 

performed in order to exclude the existence of other pri-

mary tumors. A biopsy was not considered and based on 

the radiological finding, a surgical resection was planned. 

Both jaundice and pancreatitis were secondary to the com-

pression of the bile duct and the presence of a biliary 

thrombosis up to the bifurcation of the bile ducts that 

were removed from the stump of the right hepatic duct 

during surgery. The bile duct was drained through a 

trans-cystic drainage that was removed 30 days after 

surgery. After the histological results, the patient was fol-

lowed up yearly, until a second neoplasm was detected 

in the ultrasound examination 9 years after the first 

operation. Some technical issues were discussed before 

the surgery for the recurrent neoplasm. The main portal 

branch of the remnant liver was in close relationship with 

the tumor, and a non-anatomical resection with R0 margin 

on the portal branch was considered feasible. Considering 

the good long-term outcome after the previous operation 

and despite the close relationship of the tumor with the 

main vascular and biliary structures, this surgical ap-

proach was considered acceptable. Only a small part of 

healthy parenchyma was sacrificed. TACE was also con-

sidered, but, due to the hypovascular pattern revealed in 

the imaging, we excluded this approach. Neoadjuvant 

TACE was discarded for the same reason. Moreover, in 

case of ineffective TACE, it is hypothesized that the pro-

gression of the disease and infiltration of the left portal 

vein or bile duct would definitively hamper the surgical 

approach.

In conclusion, PLNETs share some common features 
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with NETs of another origin, such as slow rise, histo-

pathological characteristics, and immunohistochemical 

patterns. On the other hand, these tumors differ based on 

the high rate of asymptomatic or paucisymptomatic pre-

sentation, the low incidence of carcinoid syndrome, and 

the relatively high rate of recurrence if compared with ex-

trahepatic NETs. Finally, a longer follow-up period should 

be considered in order to avoid long-term recurrence.
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