
J Surg, an open access journal
ISSN: 2575-9760

1 Volume 09; Issue 10

Case Report

Surgical Treatment of a Rare Primary Hepatic 
Neuroendocrine Tumor with Hepatic Resection: A 

Case Report
Anna Sarkisova1, Joyce Eum1, Michael Bush2, Bhavna Khandpur2, 
Krist Aploks1, Minha Kim1, Ronald Truong1, Marissa Crofut1, Xiang 
(Eric) Dong1*

1Division of Surgical Oncology, Hepato-Pancreato-Biliary Surgery, Danbury Hospital, CT, USA
2Department of Pathology, Norwalk Hospital, CT, USA

Journal of Surgery
Sarkisova A, et al. J Surg 9: 11101
www.doi.org/10.29011/2575-9760.011101
www.gavinpublishers.com

*Corresponding author: Xiang Da (Eric) Dong, Nuvance Health; Division of Surgical Oncology, Praxair Cancer Center, 95 Locust 
Avenue, Danbury CT, 06810, USA 

Citation: Sarkisova A, Eum J, Bush M, Khandpur B, Aploks K, et al. (2024) Surgical Treatment of a Rare Primary Hepatic Neuroendocrine 
Tumor with Hepatic Resection: A Case Report. J Surg 9: 11098 DOI: 10.29011/2575-9760.11098

Received Date: 26 July 2024; Accepted Date: 29 July 2024; Published Date: 31 July 2024

Abstract
Introduction: Although liver is the most common site of metastasis from gastrointestinal neuroendocrine tumors (NETS), Primary 
Hepatic Neuroendocrine Tumors (PHNET) has been described. PHNET is a diagnosis of exclusion with imaging studies, histopathology, 
and immunohistochemistry. Treatment approaches range from observation to medical and surgical interventions depending on the 
location, size, grade, stage, and hormonal activity of the tumor. Surgical resection of the tumor is often considered effective if the 
tumor is localized and can be safely removed without affecting liver function. 

Method(s): We present a case of an 81-year-old woman admitted for an unprovoked pulmonary embolism with an incidental finding 
of enlarging right hepatic multiloculated lesion. Complete surgical resection of right hepatic segments 6-8 and cholecystectomy were 
performed via an open approach assisted with intraoperative ultrasound. There was no evidence of primary disease in the peritoneal 
cavity or metastatic disease. 

Results: Definitive diagnosis of PHNET was confirmed both immunohistochemically and by absence of extrahepatic primary sites 
based on imaging studies. 

Conclusion(s): There are no officially accepted treatment guidelines for PHNET, however we propose that complete surgical resection 
of PHNET carries a favorable outcome due to potential of a complete cure.
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Introduction
Neuroendocrine Tumors (NET) originate from neuroendocrine 
cells, found in various organs, and have characteristics of both 
nerve cells and hormone-producing cells. More than 50% of these 
tumors originate from gastrointestinal tract including the stomach, 
pancreas, small intestine, appendix, colon, and rectum [1]. Smaller 
percentage of tumors originate from the tracheobronchopulmonary 
system [2,3]. Liver is the most common location for metastatic NET 
[1]. However, Primary Hepatic Neuroendocrine Tumors (PHNETs) 
are rare, accounting for only 0.3% of all neuroendocrine tumors 
[1]. These tumors are slow growing and are proposed to originate 
from intrahepatic bile duct epithelium [4,5]. The incidence and 
prevalence of primary hepatic neuroendocrine tumors is highly 
variable. Thus far, many online databases are mostly filled with 
few case report findings. To date, there have been less than 150 - 
200 cases reported in literature [4,6].

Symptoms from PHNETs are nonspecific and may not be present 
especially early on in clinical presentation, however in later stages, 
mass effect of the tumor contributes to symptomology. Clinical 
presentation can vary depending on factors such as the size, 
location, and hormonal activity of the tumor. Common symptoms 
associated with PHNET include abdominal pain, weight loss, 
nausea and vomiting, jaundice, fatigue. Interestingly hormonal 
effects are very uncommon in PHNET [4]. Diagnosis for PHNET 
is difficult and requires a multimodal approach of imaging studies 
such as CT scans or MRI, immunohistopathologic evaluation 
and biopsies. Since the most common site of metastasis of 
gastrointestinal NETS are to the liver and primary NET in the liver 
is very rare, diagnosis of extrahepatic lesions must be excluded. 
The treatment approach for PHNET ranges from observation to 
medical and surgical interventions depending on the location, size, 
grade, stage and hormonal activity of the tumor. Surgical resection 
of the tumor is often considered if the tumor is localized and can 
be safely removed without affecting liver function. This is more 
feasible for smaller tumors and those that have not spread to other 
organs. 

Case
A 81-year-old woman was admitted to the hospital for an 
unprovoked Pulmonary Embolism (PE) who was incidentally 
found to have a large right-sided liver mass. During work up of PE, 
CT imaging studies revealed an enlarging cystic lesion in the right 

lobe of the liver. The patient’s physical exam was unremarkable, 
the abdomen was non-tender, non-distended throughout and 
without appreciable hepatosplenomegaly. The patient denied a 
history of jaundice, vomiting, flushing, or diarrhea. Laboratory 
tests had normal liver function tests. Patient’s past medical history 
was significant for having incidental finding of a cystic liver lesion 
after undergoing a CT abdomen for diverticulitis work up five 
years prior to current admission. At that time, the patient had a 
2.4 cm complex cyst in segment 6 of the liver in addition to a 
hemangioma in segment 4. Tumor markers of CEA, CA 19-9 and 
AFP levels were normal. She was otherwise asymptomatic from 
the cyst and LFTs were also normal. In this admission, repeat CT 
imaging revealed a multiloculated cystic mass in the posterior 
segment of the right hepatic lobe measuring approximately 
11.4 x 7.8 x 8.6 cm which had a significant interval increase in 
size. (Figure 1). Given these findings, the patient underwent a 
complete surgical resection of right hepatic segments 6, 7, 8, with 
en-bloc cholecystectomy. There was no evidence of subclinical 
primry lesions, peritoneal carcinomatosis, or metastatic disease. 
The mass is illustrated in Figure 3. Gross specimen with 1 cm 
margins was analyzed by two separate pathology groups. Post 
operatively patient’s recovery was uneventful. Definitive post-
surgical diagnosis revealed a well-differentiated NET, G2 with 
signet ring features confined to posterior liver with negative 
margins. (Figure 2) The tumor had a low proliferation index with 
mitotic rate of 2 mitoses per 2 mm2 and Ki-67 labeling index of 
3%. Adjacent liver tissue was without significant primary hepatic 
abnormalities. On immunohistochemistry, the tumor was strongly 
positive for synaptophysin, Cam 5.2 and CD56. There was weak 
to moderate positivity for chromogranin and a moderate positivity 
for CK AE 1/3. Microscopic morphology is illustrated in Figure 
3.The tumor was negative for S100, HepPar 1, CK 5/6, CK7 
and CK20 ruling out metastatic tumors or other types of primary 
liver malignancies. Mucicarmine stain and PAS stain were also 
negative. Tumor specimen was reviewed by a second pathology 
group for expert review. Their findings were consistent with 
the original pathology report and suggested a diagnosis of well 
differentiated neuroendocrine tumor of primary hepatic origin. One 
month follow up PET-DOTATE scan was negative for extrahepatic 
NET lesions, with no evidence of recurrence or metastatic disease. 
The final diagnosis of Primary Hepatic Neuroendocrine Tumor 
(PHNET) was established.
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Figure 1: A. CT scan showing a large heterogeneously enhancing mass of the right hepatic lobe B. MRI of multiloculated cystic mass 
in the posterior segment of the right hepatic lobe measuring approximately 11.4 x 7.8 x 8.6 cm. 

Figure 2: Gross specimen of resected tumor and right hepatic segment 6,7,8. 

Figure 3: Microscopic appearance of the tumoral lesion (T) in the resected liver specimen compared to normal liver tissue bed (N). The 
architectural pattern is trabecular and glandular with nested cells. H&E x 100. 
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Discussion
PHNET is a very rare tumor, and it requires strict exclusion 
from other more common hepatic malignancies such as 
carcinoid metastasis, cholangiocarcinoma, hepatic adenoma, and 
hepatocellular carcinoma [7,8]. Diagnosis is primarily made with 
immunohistochemistry and radiological exclusion of metastatic 
disease from gastrointestinal or systemic origin. Imaging guided 
diagnosis such as octreotide scintigraphy (OctreotrideScan) and 
Ga-68 Dotatate PET-CT scan have been used in the preoperative 
and postoperative settings to identify primary location of the 
tumor [9]. To date, there are no specific imaging guidelines to 
diagnose PHNET which makes it very difficult to make an accurate 
diagnosis without analyzing the surgical specimen [9]. The high 
lesion to background resolution of Ga-68 Dotatate PET-CT scan 
make it a very sensitive tool to rule in the diagnosis of PHNET as 
it identifies any extrahepatic NETS or metastasis [9]. Utilization 
of this scan preoperatively is a way to identify lesions that can be 
surgically resected. Postoperatively, the test can be used to identify 
extrahepatic lesions and monitor recurrence [10]. Additionally, 
laboratory markers such as AFP, CEA, CA19-9 are not very 
helpful in diagnosis of PNHET as they are usually within normal 
limits. (lia-xing) Blood levels of chromogranin A or serotonin do 
not aid in differentiating PHNET from other forms neuroendocrine 
neoplasms. Pathological features of hepatic NETs generally 
appear macroscopically as brown to yellow-grey colored, well 
demarcated lesion with irregular hemorrhagic areas containing 
cystic components. (source) In our presented case, the tumor had 
cystic component on CT, and irregular bordered necrotic yellow 
mass on gross specimen. (Figure 2) Microscopic appearance of 
the tumor exhibits an insular, nested, trabecular or a mixed pattern 
of cell growth. (Figure 3) In literature, they are described to be 
positive for chromogranin A, CD 56 and synaptophysin A. (source 
everyone) Our findings are supported by this evidence. Cellular 
assessment of the tumor is an adequate tool to predict malignant 
potential of these tumors [11]. The 2019 WHO classification of 
NET consists of three grades (G1, G2 and G3) which are related to 
the mitotic index and ki-67 index: NET G1 presents, respectively 
<2 and < 3 %, NET G2 is 2-20 and 3-20 %, and NET G3 > 20 and 
>20 %, respectively [11,12]. In our presented case, the tumor had 
low - medium malignancy potential with Ki-67 of 3% placing it 
as a G2. 

PHNETs are mostly diagnosed past the 6th decade of life and a 
lot of times the disease course is indolent and asymptomatic. 
Symptomatic cases have mainly nonspecific presentation such 
as abdominal distention, fatigue, and nausea, and without 
endocrinological effects, thus diagnosis can be significantly 
delayed and made when the tumor is too large for resection [13]. 
Treatment therapies proposed for PHNET are highly variable. 

Transarterial chemo-embolization (TACE) or ablation may be used 
to shrink or control the tumor growth [2] For tumors that produce 
hormones, somatostatin analogs can be used to control symptoms 
and slow down tumor growth [2] Chemotherapy is generally less 
effective and maybe considered if there is unresectable disease 
[2]. Peptide Receptor Radionuclide Therapy (PRRT) delivers 
radioactive particles to the tumor cells to target specific receptors 
on the tumor cells. (spaho) All of these treatments have been used 
to treat gastrointestinal or pancreatic NETS that metastasize to the 
liver but their efficacy on PHNET is poorly studied. (chen) As more 
cases have been reported in literature, efforts have been made by 
the scientific community to research and define the best care and 
treatment for these patients. Several studies propose that surgical 
resection of the tumor is the best curative treatment to date [14]. A 
recent study of SEER data found that patients with PHNET who 
underwent surgery predicted better OS and DSS [15]. According 
to Jung et al., surgical treatment is recommended because of the 
favorable postresection outcomes as they report a 5-year and 10-
year survival rates of 70.0% and 70.0%, respectively [16]. For non 
resectable tumors, in which postoperative residual hepatic tissue 
is not insufficient to maintain normal physiological function, 
an associating liver partition and portal vein ligation for staged 
hepatectomy (ALPPS) surgical approach has been shown to be 
successful in several case reports [13,14,17]. In rare cases, a liver 
transplant may be an option for patients with primary hepatic NETs 
that cannot be completely removed by surgery. Even in a setting of 
poor liver function, surgical approach to hepatic tumor resection is 
being innovated to improve outcomes. The case presented in this 
paper further supports the notion that surgical resection of PHNET 
is the best treatment option that we have right now. 

The treatment decision is highly individualized and should be 
based on a thorough assessment of the patient’s condition and 
preferences. Since primary hepatic NETs are exceptionally rare and 
difficult to diagnose, it’s important to seek care at a medical center 
with expertise in treating neuroendocrine tumors. Patients should 
have open and thorough discussions with their healthcare team 
to fully understand their diagnosis, treatment options, potential 
benefits, risks, and expected outcomes. It is important to consider 
creating a pathway for preoperative diagnosis and post operative 
management of these tumors as patients remain 70% disease free 
at 5 years post surgery and reccurence rate is 18% [15,16,18-27]. 
The patient in our case remained disease free after surgery at 3 
month post operative evaluation and we will continue to follow up 
with Ga-68 Dotatate PET-CT scan to monitor for any recurrence. 
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