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Abstract

BACKGROUND

Liver tumors with dual differentiations [combined hepatocellular carcinoma
(HCC) and cholangiocarcinoma] are common. However, liver tumors that exhibit
hepatocellular, biliary, and neuroendocrine differentiation are exceedingly rare,
with only three previous case reports in the literature.

CASE SUMMARY

A 65-year-old female with a previous history of hepatitis C and a distant history
of low grade, well-differentiated rectal neuroendocrine tumor was found to have
two liver lesions in segment 4 and segment 7 on imaging. Serum alpha-fetoprotein
and chromogranin A were elevated. Biopsy of the larger lesion in segment 4
revealed a high-grade tumor, with morphologic and immunohistochemical
features of a neuroendocrine tumor. Given the previous history of rectal
neuroendocrine tumor, imaging investigation, serologic markers, and biopsy
findings, metastatic neuroendocrine tumor was considered. Subsequent regional
resection of these hepatic lesions revealed the segment 4 lesion to be a HCC with
additional biliary and neuroendocrine differentiation and the segment 7 lesion to
be a cholangiocarcinoma with neuroendocrine differentiation. Follow-up of the
patient revealed disease recurrence in the dome of the liver and metastasis in
retro-pancreatic lymph nodes. The patient eventually expired due to
complications of chemotherapy.

CONCLUSION
HCC cases with additional biliary and neuroendocrine differentiation are
exceedingly rare, posing a diagnostic challenge for clinicians and pathologists.
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Core Tip: Hepatocellular carcinoma (HCC) exhibiting additional biliary and
neuroendocrine differentiation are exceedingly rare, with only three previous case
reports in the literature. We present a case of HCC with this triple differentiation,
which developed in a patient with a history of previously excised rectal neuroendocrine
tumor. This case highlights the diagnostic difficulties encountered during the
evaluation of these patients, especially in cases where patients have a previous history
of neuroendocrine tumors elsewhere in the body. The aggressive nature of these tumors
is demonstrated in addition.

Citation: Dimopoulos YP, Winslow ER, He AR, Ozdemirli M. Hepatocellular carcinoma with
biliary and neuroendocrine differentiation: A case report. World J Clin Oncol 2021; 12(4): 262-
271
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the most frequent subtype of primary liver cancer
(PLC), accounting for 70%-85% of all PLC cases!. Traditionally, HCC has been
separated from cholangiocarcinoma (CC), with differences in clinical management,
treatment, and prognostic stratification of patients”. PLCs exhibiting multiple
differentiation pathways have been described. For example, PLCs of both hepatocytic
and biliary differentiation (combined HCC-CC (cHCC-CCQ)) are relatively common,
with an incidence ranging between 0.4%-14.2%""71. Apart from cHCC-CC, other rare
PLCs with combined differentiations exist. Tumors with an HCC and neuroendocrine
carcinoma (NEC) differentiation have been reported previously!. Additionally, cases
of CC of the intra- and extrahepatic biliary tree with neuroendocrine differentiation
have been designated as mixed adeno NEC (mANEC)P*L.

Hepatocellular tumors exhibiting three differentiation pathways are exceedingly
rare. The combination of hepatocytic, biliary and neuroendocrine differentiation has
been previously described in 3 patients” (Table 1). We report, herein, an additional
case of similar tumor arising in a 65-year-old female.

CASE PRESENTATION

Chief complaints

A 65-year-old female presented with vague symptoms of peri-umbilical and epigastric
abdominal pain, poor appetite, unintentional weight loss of 10 pounds, and night
sweats.

History of present illness
Computed topography (CT) scan performed during the work-up of the patient
revealed two liver lesions.

History of past illness

The patient had a history of neuroendocrine tumors in the rectum. Specifically, in a
screening colonoscopy performed in 2012, a 1 cm polypoid lesion was seen in the
rectum. This was removed endoscopically, with saline injection and hot snare cautery.
Review of the histological slides revealed a low-grade, well-differentiated
neuroendocrine tumor (“carcinoid”) with no evidence of lymphatic or vascular
invasion. Resection margins were not able to be assessed on this excision
pathologically. On subsequent colonoscopy in 2017, a more extensive endoscopic
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mucosal resection was performed in the region of the previously identified carcinoid,
with final margins negative on pathologic examination. No recurrence in the region of
the rectum or additional neuroendocrine tumors in her colon were seen on subsequent
colonoscopies, and no liver lesions were seen on CT imaging.

The patient additionally had a previous medical history of hypothyroidism (treated
with levothyroxine) and hypertension (treated with clonidine, amlodipine, and
hydrochlorothiazide-triamterene).

Physical examination
Mild diffuse tenderness was found on abdominal examination. No masses or
hepatomegaly were detected. The rest of the examination was unremarkable.

Laboratory examinations

Serum chromogranin and alpha-fetoprotein (AFP) were both elevated, at 450 ng/mL
(normal range: < 93 ng/mL) and 2198 ng/mL (normal range: 10-20 ng/mL),
respectively. The percentage of AFP binding to Lens culinaris agglutinin (AFP-L3%)
was also elevated (86.6%). The patient was found to be positive for hepatitis C virus
(HCV) by polymerase chain reaction. HCV genotype was determined to be 1a.
Laboratory examinations at the time were additionally notable for mildly increased
aspartate aminotransferase (72 U/L; normal range: 0-35 U/L) and alanine
transaminase (86 U/L; normal range: 19-25 U/L).

Imaging examinations

Standard dynamic CT imaging of the abdomen and pelvis with intravenous contrast
revealed a total of two hepatic masses: A 2.2 cm x 2.1 cm peripherally enhancing mass
in the left lobe (segment 4) with central hypodensity, and a 1.4 cm x 1 cm lesion in the
right lobe (segment 7) that was low density (Figure 1). Additionally, prominent
portacaval lymph nodes were noted.

To characterize the lesions further, magnetic resonance imaging (MRI) with
gadolinium-based contrast was subsequently performed, with multiple pulse
sequences, including T1 and T2 weighted and in phase/opposed phase gradient-echo
images. Diffusion imaging was also performed. These images showed a 2.7 cm x 2.5
cm x 2.3 cm T2 hyperintense lesion in the left lobe (segment 4) with peripheral rim-like
enhancement on the arterial phase and persistent enhancement on the venous phase
(Figure 1). The lesion in the right lobe (segment 7) was 1.5 cm x 1.5 cm % 1.1 cm and
similarly T2 hyperintense but was too small to evaluate its enhancement characteristics
adequately.

Fluorodeoxyglucose (FDG) positron emission tomography (PET) showed FDG
avidity in the left lobe lesion (standard uptake value of 6.6) but no avidity in the right
lobe lesion. No extrahepatic FDG avidity in the nodal basins or pelvis was seen.

Gallium-68 dotatate PET scan was also performed and showed no tracer uptake in
the rectum, liver, or portal lymph nodes.

Further diagnostic work-up

The left lobe segment 4 lesion of the liver was biopsied under CT guidance, with final
pathology findings being consistent with a high-grade neuroendocrine tumor (due to
morphology and synaptophysin expression detected by immunohistochemistry). A Ki-
67 immunohistochemical investigation revealed 30% of the cells to be positive.
Concurrent biopsy of uninvolved hepatic parenchyma revealed absence of cirrhosis or
significant fibrosis. A repeat MRI scan performed showed an interval increase in the
size of the segment 4 lesion, which measured 4.1 cm x 3.6 cm x 2.3 cm. Chest CT
showed no evidence of metastatic disease.

A combination of clinical, imaging, and pathologic findings raised the possibility of
metastatic neuroendocrine tumor to the liver at the time, with the main differential
diagnosis considered being a primary hepatic tumor (most likely HCC). Given that
there was no indication of extra-abdominal spread on imaging studies and the absence
of cirrhosis in the hepatic parenchyma, the decision to proceed with segmental
resection of the two hepatic lesions with portacaval lymph node sampling was made,
as this was felt to be beneficial for either differential diagnoses considered.
Furthermore, plans were made to treat the patient’s HCV infection following the
surgical intervention.

Surgical intervention and resection
A staging laparoscopy was performed and revealed no evidence of metastatic disease
outside of the liver and confirmed the absence of cirrhosis. Open exploration with
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Table 1 Hepatic tumor cases reported to have triple (hepatocellular, cholangiocytic, and neuroendocrine) differentiation

Cases of liver tumor with triple differentiation described in the literature Ref.

Chinese male patients (1 = 2; average age: 57.5 yr). Both were positive for hepatitis B and exhibited hepatic tumors with triple He et all*l, 2013
differentiation.

An otherwise healthy 19-year-old Caucasian male developed a large hepatic tumor showing triple differentiation. Beard et all”), 2017
A 65-year-old female with a previous history of hepatitis C and rectal “carcinoid” developed a hepatic tumor with triple Current case
differentiation. report

Figure 1 Magnetic resonance imaging and computed tomography imaging. A-C: Magnetic resonance imaging with gadolinium was performed and
demonstrated the lesion in segment 4 (orange box); D: Computed tomography imaging showed the lesion in segment 7 most clearly (yellow box).

intraoperative ultrasound revealed only the two known liver lesions. Anatomic
resection of segment 4 and nonanatomic resection of the lesion in segment 7 were
performed, as well as a portal lymphadenectomy.

Pathologic examination of the left lobe segment 4 resection specimen revealed a
segment of red-brown liver parenchyma measuring 10.2 cm x 5.1 cm x 4.1 cm. On
serial sectioning, a tan-white to tan-green mass measuring 4.7 cm x 4.0 cm x 2.3 cm
was identified. The surgical resection margin was negative. Microscopic evaluation of
this tumor revealed a poorly differentiated malignant tumor with variegated and
intermixed histology. Based on morphology, foci resembling HCC, CC, and
neuroendocrine tumor were identified (Figure 2). Immunohistochemical analysis
showed the malignant cells to be focally positive for AFP, cytokeratin (CK)-19, CK-7,
CK-18, CK-20, p53, polyclonal carcinoembryonic antigen, Hep-Par-1, arginase 1, CDX-
2, as well as focally positive for synaptophysin and neuron-specific enolase (Figure 3).
Ki-67 proliferation index was high, estimated at approximately 60%. The tumor cells
were negative for chromogranin, prostatic acid phosphatase, and cancer antigen 19-9
(CA19-9).

Pathologic examination of the right lobe segment 7 resection specimen revealed a
1.5 cm x 1.5 cm % 1.0 cm segment of hepatic parenchyma, which was serially sectioned
to reveal a 1.0 cm x 0.5 cm x 0.5 cm white nodule. The surgical resection margin was
negative. Histologic examination of the nodule revealed malignant cells forming
glands on a sclerotic background (Figure 4). Imnmunohistochemical analysis (Figure 4)
revealed the malignant cells to be positive for CK-18, CK-19, CK-7, carcinoembryonic
antigen, synaptophysin (strong diffuse), chromogranin (scattered and weak), and
CDX-2 (scattered and weak). Ki-67 proliferation index was approximately 20%. The
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Figure 2 Histologic examination. A: The larger, segment 4 liver lesion revealed a tumor with variegated histology and regions of necrosis; B-D: On closer
examination, regions with glandular (B), solid (C), and nested (D) patterns were identified on morphology.

Figure 3 Immunohistochemical investigation of the larger, segment 4 liver lesion. The tumor showed variable and focal positivity for alpha-
fetoprotein, Hep-par-1, as well as synaptophysin and neuron-specific enolase. A: Alpha-fetoprotein; B: Synaptophysin; C: Hep-par 1; D: Neuron-specific enolase.
AFP: Alpha-fetoprotein; NSE: Neuron-specific enolase.

cells were negative for AFP, CD56, Hep-Par-1, and arginase 1.

Intra-operative consultation on a portacaval lymph node was initially reported as
negative. Final pathologic examination of the resected portal lymph nodes revealed a
microscopic focus of metastatic HCC in one of the lymph nodes.

MULTIDISCIPLINARY EXPERT CONSULTATION

An oncology consultation was pursued and adjuvant chemotherapy was advocated,
following additional imaging investigation.
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Figure 4 Morphologic evaluation of the smaller, segment 7 liver lesion. A: A predominantly glandular morphology was revealed; B-D: On
immunohistochemical investigation, the cells were found to be positive for chromogranin and synaptophysin and negative for Hep-par-1.

FINAL DIAGNOSIS

Based on the morphologic and immunophenotypic characteristics, the final diagnosis
of HCC with additional biliary and neuroendocrine differentiation was rendered for
the left lobe segment 4 mass, with the hepatocellular component being the
predominant morphology/immunophenotype observed. The right lobe segment 7
mass was diagnosed as a mANEC. Given the propensity of HCC to metastasize intra-
hepatically, the relative size of the two masses (with the left lobe segment 4 mass being
larger than the right lobe segment 7 mass), and findings of metastatic HCC to the
portacaval lymph node, and the fact that both tumors showed neuroendocrine
differentiation, the right lobe segment 7 mass was favored to represent an intra-hepatic
metastatic focus of the larger segment 4 mass. The pathologic staging of the patient’s
tumors was pT2N1.

TREATMENT

Following the resection of the two hepatic tumors, the patient had an uneventful post-
surgical recovery and was subsequently discharged home with instructions for post-
surgical follow-up.

OUTCOME AND FOLLOW-UP

Immediate postoperative imaging was performed, including an FDG PET/CT, which
demonstrated no FDG avid lesions. The patient was followed up by a community
oncologist near her home and did not initially receive adjuvant therapy. CT performed
1-mo post-surgery revealed disease recurrence in the hepatic dome. Additionally, an
MRI confirmed recurrent disease in the liver dome and new pathologic lympha-
denopathy posterior to the pancreatic head. Endoscopic, ultrasound-guided, trans-
gastric fine needle aspiration of these enlarged lymph nodes revealed metastatic
adenocarcinoma, consistent with metastasis from the CC component of the patient’s
tumors.
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Formalin fixed, paraffin embedded tissue from the patient’s larger tumor (left lobe,
segment 4) was submitted for molecular profiling with next-generation sequencing.
This revealed that there was no fibroblast growth factor receptor 2 fusion, IDH1/2
mutation, BRAF mutation, or HER2 amplification. The tumor was found to be
microsatellite stable. There was a CDKN2A exon 2 p.H83Y mutation and a TP53 exon 7
p-Y234C mutation. Both pathologic mutations detected would not have any impact on
the selection of first-line systemic therapy. Thus, standard first-line palliative systemic
therapy with cisplatin and gemcitabine was initiated.

Five months later, while receiving systemic therapy, the patient developed
gastrointestinal bleeding (the patient was on anticoagulation for a port-related
thrombosis she had developed) and subsequently multiorgan system failure. Imaging
obtained on presentation revealed stable disease regarding her relapsed tumor
(unchanged size of the retro-pancreatic pathologic lymph node and right hemi-liver
recurrence). Unfortunately, the patient passed away secondary to multiorgan failure
(see Table 2 for complete timeline of events).

DISCUSSION

Combined PLCs are increasingly being described and prove a diagnostic challenge for
clinicians, radiologists, and pathologists. On CT and MRI imaging, our patient’s liver
lesions exhibited features more consistent with a metastatic lesion rather than a
primary HCC (peripheral rim-like enhancement on the arterial phase and persistent
enhancement on the venous phase in the patient’s tumor vs homogenous arterial phase
enhancement and washout on the venous phase typically seen in HCC)"L. It is known
however that, based on the predominant histologic component, they may exhibit
varying imaging features on CT and MRI!'"’..

Gallium-68 dotatate PET scan is a widely accepted method for the detection of
neuroendocrine tumors and their metastases, with higher reported sensitivity and
specificity compared to octreotide scans!''l. Given our patient’s history of a rectal
carcinoid, this scan was performed in the context of detecting metastatic disease to the
liver, which was suspected clinically. In our patient, the scan failed to reveal uptake in
the liver lesions; however, due to the possibility of a false negative result, a metastatic
neuroendocrine tumor was not excluded™..

Serum markers are frequently used in the evaluation of liver tumors, with HCC and
CC typically showing an increase in serum AFP and CA19-9, respectively. False
positive elevations are well represented in the literaturel>'>”l. Increase in the AFP-L3
percentage has been shown to be relatively specific for HCC!"!. Elevations in AFP have
also been reported in the context of metastatic neuroendocrine tumors to the liver!”l.
Serum chromogranin has been used as a marker for tumors with neuroendocrine
differentiation and for the monitoring of enterochromaffin-like hyperplasia secondary
to treatment with acid secretion inhibitors or atrophic gastritis!'’. Our patient exhibited
elevations in both serum AFP, AFP-L3 percentage, and chromogranin. Serum CA19-9
was not established pre-operatively, but it was shown to not be elevated post-
operatively.

An increased serum AFP and HCV positivity raised the differential diagnosis of a
primary HCC. The imaging characteristics and the biopsy results of the lesion in the
left liver were not consistent with HCC. Initial CT-guided core biopsy findings of a
high-grade tumor with neuroendocrine differentiation highlight the sampling error
that has been reported in similar cases of combined PLC and the need to sample
multiple areas of the tumor if a combined tumor is suspected™*"”l. Our patient had a
history of low-grade neuroendocrine neoplasm (carcinoid tumor) that was very
different from the high-grade tumors of the liver. Theoretically, metastasis was a
possibility given the known rate of discordance in tumoral grade for neuroendocrine
tumors between the primary lesion and the liver metastasis'"’l. Although the lesion in
the right liver was not biopsied, it had similar imaging features by CT and MRI and
was thought to be similar in etiology. CC was not strongly considered pre-operatively,
given the biopsy finding, imaging features, and tumor markers. Summarizing all the
information known at the time, the decision was made for resection of both the liver
lesions, which we felt was indicated in either of the main differential diagnoses
considered. If truly a metastatic neuroendocrine tumor, these were isolated lesions and
amenable to complete resection, which is an established guideline-based recom-
mendation. If the lesions were truly primary lesions (HCC or mixed tumor), resection
would be indicated in that case as well, given no distant disease and a liver without
fibrosis or cirrhosis.
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Table 2 Timeline of patient’s history and medical interventions

Summary from initial and

Dates . Diagnostic testing Intervention/results
follow-up visits
2012 and Routine colonoscopy 1 cm polypoid lesion in rectum Removed endoscopically — well-differentiated
2017 neuroendocrine tumor
May/June Presents with abdominal pain CT, MRI, FDG/PET — two liver lesions ~ CT-guided biopsy — poorly differentiated carcinoma
2019 with neuroendocrine features
September Presents for surgical intervention Presents for surgical intervention Resection of the 2 liver lesions — Final diagnosis of
2019 combined liver tumor
October 2019  Post-surgical follow-up CT and FDG/PET — New liver lesion in ~Additional imaging was advocated
dome
March 2020  MRI revealed new portocaval Endoscopic ultrasound-guided FNA of ~ Lymph nodes positive for metastatic adenocarcinoma
lymphadenopathy lymph nodes
May 2020 Final oncology consultation after Initiation of cisplatin and gemcitabine chemotherapy
imaging
October 2020  Presents to hospital with altered Found to be in shock due to a Patient expired, despite medical treatment
mental status combination of GI bleed/sepsis

CT: Computed tomography; FDG: Fluorodeoxyglucose; FNA: Fine needle aspiration; GI: Gastrointestinal; MRI: Magnetic resonance imaging; PET: Positron
emission tomography.

Histologic examination of the larger (segment 4) tumor in our patient revealed a
variegated histology, with regions containing hepatocellular, biliary and neuro-
endocrine differentiation within the same tumor. By morphology, intermixed
components of solid/trabecular architecture with polygonal cells (HCC), glandular
architecture (CC), and solid/nested architecture with rounded cells and “salt and
pepper” nuclei (neuroendocrine) were seen. Additionally, the triple differentiation
was demonstrated immunohistochemically, namely the expression of hepatocellular
(HepPar-1, AFP), biliary (CK-7, CK-19) and neuroendocrine (synaptophysin, neuron-
specific enolase) markers in the different components of the tumor. This is in contrast
with so-called collision tumors, or spatially separate tumor nodules within the same
liver, and meets the consensus criteria for a mixed tumor®™'’. The smaller (segment 7)
tumor morphologically resembled a mANEC, with an adenocarcinoma-like
architecture and with expression of neuroendocrine markers (synaptophysin). As
mentioned previously, given the propensity of HCC for intra-hepatic metastatic
spread, the relative size of the two tumors, and the fact that metastasis to the lymph
node detected during the surgery had HCC morphology and the fact that both had
neuroendocrine differentiation, it was favored that the smaller tumor represented a
metastatic focus of the larger tumor. Additionally, morphology and immuno-
phenotype of the tumors excluded metastatic carcinoid tumor, as was suspected
initially clinically.

The relative rarity of mixed tumors with three differentiation pathways has made it
impossible to reach meaningful conclusions about the risk factors, cell of origin,
prognosis, and treatment options. Most reports on these clinical aspects have focused
on mHCC-CC or mANEC tumors. It has been postulated that mHCC-CC cases share
many of the risk factors with HCC and CC, including cirrhosis and chronic infection
with hepatitis B virus or HCV!". However, one of the only case reports of a mixed
tumor with three differentiation pathways occurred in a young patient with no known
identifiable risk factors”l. Ethnic and environmental influences have been proposed to
affect riskl. Our patient exhibited chronic infection with HCV without established
cirrhosis.

Previous reports have suggested hepatocyte progenitor/stem cells as the likely
origin of combined liver tumors!’*1. As these transformed cells clonally evolve, they
may acquire varying and divergent phenotypic and mutational characteristics. This
clonal evolution can lead to varying proportions of subtypes in the tumor. The larger
tumor in our patient exhibited predominantly hepatocellular differentiation with
intermixed regions of biliary and neuroendocrine differentiation, whereas the smaller
tumor showed biliary and neuroendocrine differentiation. This is more in keeping
with divergent clonal evolution of hepatic stem cells.

As far as prognosis is concerned, mHCC-CCs tend to be considered to have a worse
prognosis than HCC but a better prognosis than CC!'"l Previous reports have
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highlighted the potential importance of the relative contribution of the different
components to the final outcome of the patient!"”!. The neuroendocrine component is
considered to be more aggressivel*’. Evidence for the different biological
aggressiveness of the different components exists in the form of microdissection
experiments, in which different regions of combined tumors were interrogated for
molecular alterations!”l. These showed that the neuroendocrine component of the
tumor was associated with detectable mutational change and genomic instability and
allelic imbalance involving the 5p and 7p chromosomal regions (regions containing
tumor suppressor and proto-oncogenes), corresponding to more aggressive
behavior'”. Additionally, it has been noted that the neuroendocrine component usually
is involved in metastatic spread in patients with mixed hepatic tumors!"l. Interestingly,
in our patient, the micro-metastasis detected during initial surgery in one of the
regional lymph nodes had features of HCC rather than NEC, and the subsequent
metastatic focus in another lymph node found post-surgery had features of CC,
potentially indicating a heterogeneity and different molecular events present in
different patients and clonal subpopulations. This is further supported by findings of
microsatellite stability on next-generation sequencing performed on our patient’s
larger tumor. Granted, microdissection to separate mutational characteristics of the
different regions of the tumor was not performed in our patient, and the results most
likely are more representative of the predominant component present (i.e. HCC).

Treatment is usually attempted with surgical resection, with liver transplant not
proving to be superior to a minor or major hepatectomy®. The benefits of lympha-
denectomy outside of staging are debatablel’. Other forms of treatment, such as
transarterial chemoembolization, radioembolization, or chemotherapy have not been
studied adequately and are used in patients who are poor surgical candidates in the
context of palliative treatment”. The decision on whether to treat a patient with
adjuvant therapy or what type of regime for adjuvant therapy is based on the
evaluation of the tumor with worst outcome. In our patient, the features of her
segment 4 tumor and positive lymph node weighed more on the decision of adjuvant
therapy in comparison to the segment 7 tumor. The segment 4 tumor had mixed CC,
HCC, and neuroendocrine features with a Ki-67 proliferation index of 60%, which
suggests aggressiveness of the tumor and high risk for cancer recurrence. It is hard to
determine which tumor component (CC, HCC, or neuroendocrine) will recur. No
randomized clinical trial has supported the benefit of adjuvant therapy for HCC so far.
Even though one lymph node was found to have microscopic foci of HCC, no adjuvant
therapy for HCC was recommended. Adjuvant therapy with cisplatin and gemcitabine
for CC and adjuvant therapy with carboplatin/etoposide for neuroendocrine tumor
were initially considered. Our patient developed disease recurrence in the form of a
hepatic dome lesion and retro-pancreatic lymphadenopathy with biopsy proven CC,
detected on imaging following segmental resection of the two tumors, again in
keeping with the more aggressive nature of these tumors previously reported. As
such, standard first-line palliative systemic therapy with cisplatin and gemcitabine
was favored.

CONCLUSION

In conclusion, liver tumors with more than two differentiation pathways are
exceedingly rare. A heightened index of suspicion needs to be maintained by
clinicians, radiologists, and pathologists to reach the correct diagnosis. Most of the
clinical aspects, risk factors, and prognostic data currently are extrapolated from cases
of mixed tumors with two pathways of differentiation, mainly mHCC-CC and
mANEC tumors. More research is needed to reach adequately solid conclusions
concerning appropriate management and prognosis.
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