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Abstract

Neuroendocrine tumors (NETs) are rare neoplasms that occur
in 1 out of 100,000 people in the United States and can occur in
any body tissue, although most commonly located in the lung
and small intestine. They arise from various neuroendocrine
cells and, while many are benign, malignant cases are reported.
While NETs are known to excessively produce hormones, 50%
of NETs are non-functional in nature and clinically silent.!?
This feature can allow the tumor to grow to massive sizes or me-
tastasize to other organs, making early recognition and treatment
difficult and dramatically changing prognosis. It is reported that
40-93% of gastrointestinal NETs metastasize to the liver.!

The following report is a rare case of a massive metastatic liver
neuroendocrine tumor found incidentally in a 47-year-old gen-
tleman who presented to the emergency department complain-
ing of seizures. The pathophysiology, etiology, and treatment
options for metastatic liver tumor from NETs will be discussed.

Introduction

Neuroendocrine tumors (NETs) are uncommon groups of het-
erogeneous neoplasms that occur in roughly around 1 out of
100,000 people in the United States.!> While NETs are uncom-
mon in our population, metastatic disease to the liver is very
common, ranging from 40-93% of the gastrointestinal NETSs
and is a major cause of morbidity related to these neoplasms.
While NETs can occur in a wide variety of organ systems, they
most commonly occur in the bronchopulmonary and gastroin-
testinal tract.'®

Case Report

A 47-year-old Caucasian gentleman, with a past medical his-
tory significant for seizure disorder, presented to the emergency
department with intractable seizures. He described getting a
strange feeling in his head prior to the seizures. The patient
was unable to recall what happened after the episode. He de-
nied any epigastric discomfort, weight loss, dysphasia, nausea,
emesis, constipation, or diarrhea.

On physical examination, the patient’s vital signs were stable.
Neurological examination was benign. All other systems were
within normal limits except for his abdominal examination.
His abdomen was firm and distended. Organomegaly was ap-
preciated with the liver edge to be estimated 8-10 cm below
the costal margin. At that time, ultrasound of the abdomen was
obtained, which revealed hepatomegaly with diffusely inhomo-
geneous echotexture and splenomegaly.

Figure 1: Axial view demonstrating hepatomegaly
with multiple lesions.
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Subsequently, CT scan of the abdomen and pelvis with oral and
intravenous contrast was obtained for further evaluation. The
CT scan demonstrated massive hepatomegaly spanning the ab-
domen from the left flank wall to the right flank wall over a
distance of 27 cm (Figure 1). The liver also extended from the
dome of the diaphragm into the right hemipelvis measuring 36
cm in length (Figure 2). The appearance of the liver was sug-
gestive of extensive metastatic disease. There was also a large
mass extending towards the tail of the pancreas (Figure 3).

Figure 2: Coronal reformatted image demonstrating the liver
occupying majority of the abdominal space.
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Figure 3: This parasagittal view suggests site of origin to be
pancreatic with caudal displacement secondary to massive
hepatic enlargement.
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Subsequently, a core needle biopsy of the liver was obtained,
which demonstrated a nested and organoid growth pattern com-
prised of relatively uniform tumor cells. Mild nuclear pleomor-
phism was present. No mitoses were identified. No necrosis
was noted. Furthermore, immunohistochemical stains were
performed to characterize the tumor cells. The results showed
positivity for chromogranin, synaptophysin, and Neuron-spe-
cific enolase (NSE) of the tumor cells. The thyroid transcrip-
tion factor 1 (TTF-1) stain was negative. A diagnosis of neuro-
endocrine carcinoma grade I was made at this time.

Discussion

Neuroendocrine tumors (NETs) are rare groups of neoplasms
that can commonly metastasize to the liver.’>* While NETs
have the ability to secrete polypeptides with hormonal activity
(functional), roughly around 50% of NETs can be categorized
as non-functional in nature.! Examples of functional NETs are
Carcinoid, VIPoma, Insulinoma, Prolactinoma, Pheochromo-
cytoma, and Gastrinoma. These NETs usually present clini-
cally based on which hormone they secrete excessively. The
concern with non-functional NETs is that they can be clinically
silent until they reach a large size.! It is estimated that the me-
dian survival duration for NETs that metastasize to the liver is
72 months.> While treatment for NETS is specific for their lo-
cation, systemic symptoms, and type, the following will explain
the treatment options for NETs that metastasize to the liver.

Currently, the gold standard for treatment for liver metastases
from NETs is resection. Surgical resection achieves a survival
rate of 60-80% at five years out with a mortality of 0-5%.'?
While resection is the gold standard, there are other modalities
that are used for palliative treatment. Radiofrequency ablation
(RFA) is a modality for a certain select group of patients. RFA
can be considered for the following conditions: lesions less
than 3 cm, palliation of carcinoid symptoms, patients medically
unsuitable for surgical resection, and/or management for recur-
rent lesions after primary resection.?

Another modality for palliative treatment for unresectable met-
astatic liver lesions is embolization. This technique acts by tar-
geting the tumor’s blood supply. While the majority of blood
supply to the liver is made up by the portal vein, NET’s primary
blood supply is via the hepatic artery. This modality shows a
50-96% response rate in reduction in size of lesions.? This
technique can also be used to subselectively direct medication
towards the lesion. There are recent studies showing the use of
miriplatin-lipiodol emulsion for chemoembolization. The re-
sults showed a significant reduction in size of the liver lesions.>
Another case from 2004 showed a considerable reduction in
size of liver lesions from a patient receiving chemoembolization
with four cycles of peptide radioreceptor therapy with 111Lu-
otcreotate. This case also demonstrated a significant reduction
of Chromogranin A serum markers.! Most recently, a study
was performed using doxorubicin-impregnated drug-eluting
bead as chemoembolization. This study, which was performed
on 18 patients, showed similar reduction in progression of dis-
ease as comparable to previous chemoembolization studies.’
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patient, during his further evaluation by oncology his disease
progressed rapidly, and he succumbed prior to initiation of ap-
propriate therapy. Brian Harris, PhD, MD, FAAR, is Diagnostic
Radiologist at Quantum Imaging and Therapeutic Associates,
Inc., in Harrisburg, PA.

Brian W. Harris, PhD, MD, FAAR, is Diagnostic Radiologist
at Quantum Imaging and Therapeutic Associates, Inc., in Har-
risburg, PA.

Jordan Gularek, DO, is Chief Internal Medicine Resident at
Pinnacle Health System in Harrisburg, PA.

Potential Financial Conflicts of Interest: By AJCM® policy, all authors
are required to disclose any and all commercial, financial, and other
relationships in any way related to the subject of this article that might
create any potential conflict of interest. The author has stated that no
such relationships exist.

1. de Herder WW, Mazzaferro V, Tavecchio L, Wiedenmann B.
Multidisciplinary approach for the treatment of neuroendocrine tumors.
Tumori. 2010 Sep-Oct;96(5):833-46.

2. Gamblin TC, Christians K, Pappas SG. Radiofrequency ablation
of neuroendocrine hepatic metastasis. Surg Oncol Clin N Am. 2011
Apr;20(2):273-9.

3. Iwazawa J, Ohue S, Yasumasa K, Mitani T. Transarterial
chemoembolization with miriplatin-lipiodol emulsion for neuroendocrine
metastases of the liver. World J Radiol. 2010 Dec 28;2(12):468-71.

4.  Clayton AC, Wasserman PG, Souers RJ, Chmara BA, Renshaw A, Wilbur
DC, Moriarty AT. The multiple faces of carcinoid tumor: performance
characteristics of low-grade neuroendocrine carcinoma metastatic to the
liver in an educational interlaboratory slide comparison program. Arch
Pathol Lab Med. 2011 Mar;135(3):354-60.

5. Gaur SK, Friese JL, Sadow CA, Ayyagari R, Binkert CA, Schenker MP,
Kulke M, Baum R. Hepatic arterial Chemoembolization Using Drug-
Eluting Beads in Gastrointestinal Neuroendocrine Tumor Metastatic to
the Liver. Cardiovasc Intervent Radiol. 2011 Mar 24.

I Case-Report: Unusual Presentation of Aggressive Neuroendocrine Tumor I

63 |



