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Primary hepatic neuroendocrine tumours of liver- a rarity: 
Single centre analysis of 13 patients
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Backgrounds/Aims: Primary hepatic neuroendocrine tumours (PHNETs) are a rarity and this rarity imparts management 
complexities. Methods: A retrospective analysis of prospectively maintained liver database from 2009 to 2018 was 
performed and patients with PHNETs were identified and studied for clinical, imaging and pathological features, surgical 
outcomes, disease free and overall survival. Results: Thirteen patients of PHNET were identified following rigorous 
investigational protocols, which constituted 0.6% of all liver tumours (2095) in our series. The median age of patients 
was 50 years (14-65), with male to female ratio of 9:4. Eight patients (62%) underwent hepatic resections as primary 
treatment, while 5 (38%) patients received peptide receptor radiotherapy, trans-arterial chemotherapy, trans-arterial ra-
diotherapy or a combination of these. In the surgical group at a median follow up of 36 months (range 5-114 months), 
4 (50%) patients were alive without disease and disease free survival was 20 months. Median OS in surgical group 
was 47 months (40-53, 95% confidence interval) that was better but not statistically significant from that of non-surgical 
treatment group (36 months). Conclusions: PHNETs are rare tumours that require multidisciplinary treatment approach. 
Liver directed surgery centred management leads to better clinical outcomes in these selected patients. (Ann 
Hepatobiliary Pancreat Surg 2020;24:17-23)
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INTRODUCTION

Primary hepatic neuroendocrine tumours (PHNETs) 

were described by Edmondson in 1958.1 They are rare pri-

mary hepatic tumours that constitute 0.3% of all neuro-

endocrine tumours, with fewer than 150 cases reported in 

literature till date.2,3 PHNET is a diagnosis of exclusion 

and evaluation continues over pre-operative, intra-oper-

ative and post-operative period, being a diagnosis in 

continuum.3 The picture is further complicated by non- 

specific clinical features and overlapping imaging features 

with other common primary and metastatic liver cancers.2 

Although clinical features and imaging characteristics 

have been explained in detail in various case series, in-

formation is scarce with respect to treatment options and 

survival outcomes.1-3 We have reviewed the clinical data 

of patients with PHNETs to study the clinical presenta-

tions, imaging features, treatment options and survival 

outcomes. 

MATERIALS AND METHODS

A retrospective analysis of prospectively maintained 

liver cancer database from January 2009 to August 2018 

was performed at Tata Memorial Centre, Mumbai. Elec-

tronic medical records of patients with diagnosis of 

PHNETs were studied for clinical features, imaging char-

acteristics, type of surgical resection, post-surgical treat-

ment, non-surgical treatments, overall survival (OS) and 

disease free survival (DFS) outcomes. Institutional review 

board clearance was taken for review of electronic medi-

cal records (IEC/1217/2003/001). In order to establish the 

diagnosis of PHNETs, an extensive investigational proto-

col was followed, that included history and physical ex-
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Table 1. Patient characteristics

Age; gender (M:F) 49 years (14-65 years); 9:4
Presentation (pain, incidental, carcinoid syndrome) (38%, 38%, 24%)
Chromogranin A 700 ng/L (range 100-10933)
Pre-treatment histological diagnosis 77%
Imaging features (multicystic, hypodense, arterially enhancing) 47%, 38%, 15%
Follow up 36 months (range 5-114 months)
Treatment (surgical, non-surgical); 8 (61%); 5 (39%)
Pre-operative TACE 4 (50%)
Ki67 index (＜10, >10); grades (I, II, III) (54%, 46%); (15%, 70%,15%)
Median overall survival (OS) 41 months (6-108 months)
Median disease free survival 20 months (5-72 months)

amination, cross-sectional imaging, full body fusion meta-

bolic scans, bidirectional endoscopies, endoscopic ultra-

sonography and in surgical group in addition to above 

mentioned investigations, intra-operative ultrasound of 

pancreas and duodenum along-with intra-operative organ 

palpation particularly small bowel to rule out any latent 

primary or extra hepatic disease. All patients were initially 

evaluated with a dynamic computed tomography of chest, 

abdomen and pelvis, supplemented by gallium-68-labeled 

[1, 4, 7, 10-tetraazacyclododecane-1, 4, 7, 10-tetraacetica 

cid]-1-Nal3-octreotide (68Ga-DOTA-NOC) positron emis-

sion tomography (PET) scan to rule out extra-hepatic dis-

ease or detect any latent primary. Bidirectional endos-

copies and endoscopic ultrasonography were done as a part 

of standard protocol to rule out any extra hepatic primary. 

All patients were discussed in multidisciplinary joint clin-

ic meetings and treatment strategy was formulated based 

on tumour grade and burden that was determined by the 

extent of liver involvement, size of the lesions and num-

ber of the lesions. Follow up was updated until October 

2018. Follow up protocol was standardised and included 

3 monthly serum chromogranin levels with abdomino-

pelvic ultrasonography and 6 monthly 68Ga-DOTA-NOC 

PET scans to detect any latent primary or recurrence. 

Survival analysis was done using Statistical Package for 

the Social Sciences. (Version 20.0, SPSS) For the purpose 

of survival analysis patients were divided into surgical 

and non-surgical treatment groups. Overall and disease 

free survival was compared between tumour grades and 

Ki 67 indices by using log rank test.

RESULTS 

Demographics and clinical features

PHNETs constituted 0.6% of all the liver tumours in 

our database, with a median age of 50 years (range 14-65 

years) and a male: female ratio of 9:4. In our series, the 

clinical presentation was abdominal pain in 5 (38%) pa-

tients, incidental in 5 (38%) and 3 (24%) patients had di-

arrhoea and breathlessness as the predominant symptom. 

One of the patients had underlying primary biliary cir-

rhosis and one was previously treated for cervical cancer 

(Table 1).

Tumour markers and imaging findings

All patients had normal Carcinoembryonic Antigen 

(CEA) and Alpha-fetoprotein (AFP) levels; while Carbo-

hydrate antigen (CA 19-9) was marginally raised in three 

patients with a median of 71 IU/L (range 64-86). Median 

Chromogranin A levels were 700 ng/L (range 100-10933 

ng/L). Dynamic computed tomography imaging findings 

were varied with most predominant pattern being hypo 

dense multi-cystic mass with rim enhancement in 6 (47%) 

patients followed by solid hypo-enhancing features in 5 

(38%) patients and solid arterially enhancing lesions with 

delayed washout in 2 (15%) patients. DOTANOC activity 

was absent in 1 patient with Grade III NEC (neuroendo-

crine carcinoma), however FDG activity was noted in the 

same. None of the patients had extra-hepatic disease on 
68Ga-DOTA-NOCor FDG PET scan (Fig. 1).

Tumour characteristics, pre-operative 

diagnosis and treatment strategies

Three patients (23%) had bilobar involvement. Four pa-
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Fig. 1. Different MDCT characteristics of PHNETs. (A) Multilobulated cystic mass with rim enhancement. (B) Multiple hypo-
dense cystic masses. (C) Arterially enhancing solid mass. (D) Hypoenhancing solid mass. (E) Metabolically active DOTANOC 
lesion in right lobe.

tients (31%) had multiple lesions whereas the rest had 

solitary lesions. All patients underwent pre-operative im-

age guided biopsy and pre-treatment histological diagnosis 

was established in 10 patients (77%). In 3 patients histo-

pathological diagnosis of neuroendocrine tumour could 

not be established pre-operatively and were reported as 

adenocarcinoma. However, final histopathological diag-

nosis of neuroendocrine tumour was established post re-

section in these patients.

Out of 13 patients who underwent treatment, 8 patients 

(61%) underwent some form of hepatic resection, in 1 

(8%) patient procedure was abandoned in view of under-

lying cirrhosis and 4 patients (31%) were considered in-

operable in view of tumour burden. Out of 8 patients who 

underwent resection, four patients (50%) underwent TACE 

(trans-arterial chemoembolization) as a bridge to surgery. 

In our group TACE was considered in surgical patients 

with comparatively larger tumours and where surgery 

waitlist was longer than 4 weeks. Out of 5 (38%) patients 

including one where surgery was abandoned, 2 (40%) un-

derwent peptide receptor radiotherapy (PRRT) alone, 2 

(40%) underwent TACE followed by PRRT and one 

(20%) underwent trans-arterial radioembolisation (TARE). 

Liver resections done in 8 patients included 2 right hep-

atectomies, 2 left extended hepatectomies, 1 right ex-

tended hepatectomy, 1 posterior sectionectomy and 2 

non-anatomical resections.

Tumour characteristics and histopathological 

features

All the patients who underwent resection had solitary 

lesion with median size of 7 cm (range 3-14). Histopatho-

logical and immunohistochemistry (IHC) analysis of pa-

tients who underwent resection revealed grade I tumour 

in 1 (13%) patient, Grade II in 5 (62%) patients and 

Grade III poorly differentiated NEC in 2 (25%) patients. 

Overall well differentiated NETs Grade I and II was seen 

in 2 (15%) and 9 (70%) patients respectively, while poor-

ly differentiated NEC was seen in 2 (15%) patients. Mito-

tic index and Ki67 index was in coherence for all patients.



20  Ann Hepatobiliary Pancreat Surg Vol. 24, No. 1, February 2020 www.ahbps.org

Table 2. Clinocopathological characteristics of surgical and non-surgical patients

Surgical group Non-surgical group

Age 47 years (14-65 years) 54 (53-65 years)

Chromogranin A 600 ng/L 
(range 100-9000 ng/L)

10000 ng/L 
(range 9000-10933 ng/L)

Pre-treatment histological diagnosis 77% 100%
Size (median) 7 cm (range 3-14) 15cm (14 cm-18 cm)
Follow up 36 months (range 5-114 months)
Grades (I, II, III)  (15%, 70%, 15%) (25%, 50%, 25%)
Median overall survival (OS) 41 months (6-108 months) 36 months (6-108 months)

Fig. 2. Kaplan Meier survival curves. (A) Survival as a function of tumour grade. (B) Survival as function of Ki67 index.

In our study group, 4 patients were considered inoper-

able. All patients had bilobar disease with multiple lesions 

and median cumulative size of 15 cm (14 cm-18 cm). 

Median Chromogranin A levels were 10000 ng/L (range 

9000-10933 ng/L). Well differentiated NETs Grade I and 

II was seen in 1 (25%) and 3 (75%) patients respectively. 

Out of 4 (30%) patients, 1 (25%) underwent peptide re-

ceptor radiotherapy (PRRT) alone, 2 (50%) underwent 

TACE followed by PRRT and one (25%) underwent 

trans-arterial radioembolisation (TARE) (Table 2).

Follow up, recurrence rates and survival 

analysis

Follow up was conducted in standardised manner as de-

scribed above and was completed in all patients until 

October 2018. At a median follow up of 36 months (range 

5-114 months), the OS was 92%, with median OS of 47 

months (32-61, 95% confidence interval). Median OS in 

surgical group was 47 months (40-53, 95% confidence in-

terval) that was better but not statistically significant from 

non-surgical treatment group (36 months). Recurrence was 

seen in 4 (50%) of resected patients and median re-

currence free survival was 20 months (range: 5-72 mon-

ths). Recurrence was distant in 2 patients (50%) who re-

ceived systemic chemotherapy in view of poorly differ-

entiated histology, local in 1 (25%) patient who received 

TACE post-operatively and nodal in 1 (25%) patient who 

received PRRT post-operatively. On Kaplan Meier surviv-

al analysis separation of survival curves was obtained be-

tween different grades and Ki 67 indices but difference 

wasn’t statistically significant (Fig. 2).

DISCUSSION

PHNETs are extremely rare (less than 0.3% of all neu-

roendocrine tumours) and hence difficult to diagnose and 

treat.1 Based on the available literature mean age of pre-

sentation is between 4th and 5th decade with no definite 

gender predominance. In this study mean age was 50 

years (range: 14-65 years) with male to female ratio of 



Amir Parray, et al. Primary hepatic neuroendocrine tumours (PHNETs)  21

Table 3. Comparison of major studies on PHNETs

Study Number OS (months) DFS (months) Resectability Recurrence Median age

Hwang et al.5 (2008) 8 34 (3-121) NR 8/8 3/8 50 (37-64)
Huang et al.11 (2010) 11 39 (12-107) 25 (1-98) 11/11 5/11 49.5 (34-59)
Park et al.17 (2012) 12 17 (0.7-41) 19.7 (6-36) 3/12 4/12 66.5 (37-80)
Yalav et al.18 (2012) 5 NR NR 5/5 1/5 42 (34-50)
Wang et al.19 (2014) 10 38 (13-74) NR 8/10 6/10 43.7 (25-62)
Chen et al.20 (2014) 09 NR NR 4/09 NR 46 (24-66)
Present Study 13 41 (6-108) 20 (5-72) 8/13 4/8 50 (14-65)

almost 2:1, however disease distribution was seen in wid-

er age groups, signifying the importance of considering 

it as a differential in younger age groups also.

Presentation is predominantly non-specific with pain 

being the most common symptom in 65% of patients and 

features of carcinoid syndrome being extremely rare. In 

our series, 38% patients presented with pain and similar 

percentage of patients presented incidentally, however 

24% of patients had diarrhoea and occasional breath-

lessness which responded to octreotide and represent fea-

tures of carcinoid syndrome. This is in contrast to findings 

of others who suggest that carcinoid tumour is an ex-

tremely rare presentation of PHNETs.2-4 The reason for 

the same is not clear, but functional deficit and in-

sufficient production of serotonin in PHNETs could be 

among the reasons of low incidence of carcinoid syn-

drome in PHNETs. 

Traditional tumour markers like CA 19-9, AFP and 

CEA are not raised in majority of patients, however we 

found that 24% patients had marginally raised CA 19-9 

levels but levels were less than 3 times the normal levels 

and in all patients it returned to normal after treatment. 

Being functionally deficient, we believe 5-HT and HIAA 

levels would have very low sensitivity in PHNETs. 

However, sensitivity and specificity of chromogranin A is 

high (90 and 92%) and can be used in monitoring disease 

progress5. Chromogranin A levels were raised in all of 

our patients and were used to monitor the treatment on 

follow up with high accuracy in predicting recurrence and 

response. In our series accuracy of pre-operative biopsy 

was 77% which is much higher than 57% as reported by 

Hwang et al.5 Although post resection histopathology 

serves as the main method of final diagnosis, we are of 

the opinion that pre intervention diagnosis should be es-

tablished in all the patients given the high survival poten-

tial even in un-resectable group when treated by appro-

priate non-surgical interventions.6-9

The imaging characteristics of PHNETs lack specificity 

making it difficult to differentiate from other common sol-

id or cystic lesions of the liver.10 Radiographic features 

are variable and include solid arterially enhancing mass 

lesion with venous washout, sustained enhancement on 

delayed scans, hypo-enhancing solid lesions, and hypo-

dense cystic lesions with rim enhancement. In the series 

by Huang et al.11, authors suggested that cystic changes 

in imaging could represent distinguishing diagnostic fea-

ture of these tumours whenever present. Multidetector 

Computed Tomography (MDCT) was the predominant 

cross sectional imaging used in our patients. Findings 

were variable as described above, with predominant find-

ing being cystic lobulated mass with rim enhancement. 

We are of the same opinion as Haung et al.11 that multi-

lobulated cystic nature of the lesions in MDCT with areas 

of haemorrhage may represent a diagnostic finding of 

PHNETs in appropriate clinical settings.10-13 Both 
68Ga-DOTA-TOC (Sensitivity 93%, Specificity 85%) and 
68Ga-DOTA-TATE (Sensitivity 96%, Specificity 100%) 

have high sensitivity and specificity for diagnosing NETs 

on PET scan. Fusion scan provide information regarding 

diagnosis, treatment planning, follow-up and aid in ruling 

out any extra hepatic disease.13 We used 68Ga DOTANOC 

PET scan in all patients as a modality to rule out extra 

hepatic disease, primary tumour functional activity and in 

follow up of treated patients to identify recurrence and la-

tent primary.

Pathological diagnosis is based on both haematoxylin 

and eosin staining as well as immunohistochemistry was 

performed using Ki 67, Chromogranin A and Synapto-

physin staining. The combination of histo-morphological 

features in the form of insular, trabecular and glandular 
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as well as IHC features are used to establish the final 

diagnosis. PHNETs were classified according to WHO 

(World Health Organisation) 2017 classification.14 

Surgical resection is the most preferred treatment mo-

dality in these patients. However, it is important to rule 

out extra hepatic disease or latent primary in all patients 

by using fusion 68Ga-DOTA-NOCPET scans in all these 

patients. We use pre-operative TACE as a bridge to sur-

gery in patients with large tumours and where waitlist is 

expected to be prolonged. Aggressive surgical approach 

and major hepatectomies for PHNETs is safe and 

appropriate.15

At a median follow up of 36 months (range 5-114 

months) we could achieve 92% survival in our study, with 

median OS of 47 months (32-61, 95% CI). Median OS 

in the surgical group was 47 months (40-53, 95% CI). In 

majority of the review series the predominant treatment 

modality was surgical resection in 84% cases and 5-year 

survival rates were 78% and 74% respectively in a series 

by Knox et al.15 and Iwo et al.16 respectively. The re-

currence rate of 50% in this series is higher than that 

18-20% reported in other series. On survival curve analy-

sis, separation of curves was obtained between different 

grades and Ki67 indices but was statistically non-sig-

nificant (Fig. 2). Survival was better in patients with Ki 

67 index less than 15%. Hwang et al. in his study found 

that Ki-67 index is the predictor of prognosis and tumour 

recurrence.5 In our study there was no extra hepatic in-

volvement, while other studies showed a collective extra 

hepatic involvement in 19%.13 Overall, surgical resection 

is effective, safe and prognosis is excellent despite high 

recurrence rate 8. Table 3 compares variables of major 

studies on PHNETs with that of present study.

This study has limitations inherent to a retrospective 

design and an extremely rare disease. Some analytical da-

ta may not be representative in view of small sample size. 

However, this study series does add some vital aspects re-

garding demography, clinical features, imaging features, 

treatment options and outcome of this rare disease. 

PHNET is an extremely rare NET that predominates in 

middle-aged population and presents as non-specific ab-

dominal pain or rarely as carcinoid syndrome. Pre-oper-

ative diagnosis requires combination of high quality cross- 

sectional imaging, image guided biopsy, bidirectional en-

doscopies, tumour markers and fusion scans. Aggressive 

surgical approach and major hepatectomies for PHNETs 

is safe and appropriate, while, liver directed therapies may 

be used as a bridge to resection. In un-resectable and re-

current tumours treatment options include targeted radio-

therapy, liver directed therapy, systemic chemotherapy or 

a combination of these.

ORCID

Amir Parray: https://orcid.org/0000-0002-1779-8261

Shraddha Patkar: https://orcid.org/0000-0001-8489-6825

Mahesh Goel: https://orcid.org/0000-0002-7510-1573

AUTHOR CONTRIBUTIONS

Conceptualization: MG.

Data collection and methodology AP, SP.

Formal analysis: AP, SP, MG.

Writing - original draft: AP, SP.

Writing - review & editing: AP, SP, MG.

REFERENCES

1. Caplin ME, Buscombe JR, Hilson AJ, Jones AL, Watkinson AF, 
Burroughs AK. Carcinoid tumour. Lancet 1998;352:799-805.

2. Lin CW, Lai CH, Hsu CC, Hsu CT, Hsieh PM, Hung KC, et 
al. Primary hepatic carcinoid tumor: a case report and review 
of the literature. Cases J 2009;2:90.

3. Gravante G, De Liguori Carino N, Overton J, Manzia TM, 
Orlando G. Primary carcinoids of the liver: a review of symp-
toms, diagnosis and treatments. Dig Surg 2008;25:364-368.

4. Tohyama T, Matsui K, Kitagawa K. Primary hepatic carcinoid 
tumor with carcinoid syndrome and carcinoid heart disease: a 
case report of a patient on long-term follow-up. Intern Med 
2005;44:958-962.

5. Hwang S, Lee YJ, Lee SG, Kim CW, Kim KH, Ahn CS, et al. 
Surgical treatment of primary neuroendocrine tumors of the 
liver. J Gastrointest Surg 2008;12:725-730.

6. Andreola S, Lombardi L, Audisio RA, Mazzaferro V, Koukouras 
D, Doci R, et al. A clinicopathologic study of primary hepatic 
carcinoid tumors. Cancer 1990;65:1211-1218.

7. Yasoshima H, Uematsu K, Sakurai K, Ueno Y, Hori K, 
Kanazawa N, et al. Primary hepatic carcinoid tumor. Pathol Int 
1993;43:783-789.

8. Iimuro Y, Deguchi Y, Ueda Y, Tanaka A, Iwasa Y, Ishihara M, 
et al. Primary hepatic carcinoid tumor with metachronous lymph 
node metastasis after long-term follow up. J Gastroenterol 
Hepatol 2002;17:1119-1124.

9. van der Hoef M, Crook DW, Marincek B, Weishaupt D. Primary 
neuroendocrine tumors of the liver: MRI features in two cases. 
Abdom Imaging 2004;29:77-81.

10. Krohn M, Grieser C, Weichert W, Pascher A, Denecke T. 
Well-differentiated neuroendocrine carcinoma mimicking an 
echinococcus cyst of the liver in CT-MRI findings with hep-



Amir Parray, et al. Primary hepatic neuroendocrine tumours (PHNETs)  23

atocyte specific contrast material. J Gastrointestin Liver Dis 
2011;20:439-442.

11. Huang YQ, Xu F, Yang JM, Huang B. Primary hepatic neuro-
endocrine carcinoma: clinical analysis of 11 cases. Hepatobiliary 
Pancreat Dis Int 2010;9:44-48.

12. Yang J, Kan Y, Ge BH, Yuan L, Li C, Zhao W. Diagnostic role 
of Gallium-68 DOTATOC and Gallium-68 DOTATATE PET in 
patients with neuroendocrine tumors: a meta-analysis. Acta Radiol 
2014;55:389-398.

13. Shetty PK, Baliga SV, Balaiah K, Gnana PS. Primary hepatic 
neuroendocrine tumor: an unusual cystic presentation. Indian J 
Pathol Microbiol 2010;53:760-762.

14. Inzani F, Petrone G, Rindi G. The new World Health Organiza-
tion classification for pancreatic neuroendocrine neoplasia. 
Endocrinol Metab Clin North Am 2018;47:463-470.

15. Knox CD, Anderson CD, Lamps LW, Adkins RB, Pinson CW. 
Long-term survival after resection for primary hepatic carcinoid 
tumor. Ann Surg Oncol 2003;10:1171-1175.

16. Iwao M, Nakamuta M, Enjoji M, Kubo H, Fukutomi T, Tanabe 
Y, et al. Primary hepatic carcinoid tumor: case report and review 
of 53 cases. Med Sci Monit 2001;7:746-750.

17. Park CH, Chung JW, Jang SJ, Chung MJ, Bang S, Park SW, 
et al. Clinical features and outcomes of primary hepatic neuro-
endocrine carcinomas. J Gastroenterol Hepatol 2012;27:1306- 
1311.

18. Yalav O, Ülkü A, Akcam TA, Demiryürek H, Doran F. Primary 
hepatic neuroendocrine tumor: five cases with different pre-
operative diagnoses. Turk J Gastroenterol 2012;23:272-278.

19. Wang LM, An SL, Wu JX. Diagnosis and therapy of primary 
hepatic neuroendocrine carcinoma: clinical analysis of 10 cases. 
Asian Pac J Cancer Prev 2014;15:2541-2546.

20. Chen Z, Xiao HE, Ramchandra P, Huang HJ. Imaging and 
pathological features of primary hepatic neuroendocrine carcino-
ma: an analysis of nine cases and review of the literature. Oncol 
Lett 2014;7:956-962.


