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Abstract

Introduction: Neuroendocrine neoplasms (NEN) are typically characterized by an indolent and slow-growing nature.
Due to their gradual progression, these tumors are often detected incidentally, presenting as metastatic deposits rather
than primary masses. Neuroendocrine tumors (NET) with an unknown primary origin are relatively common in clinical
practice, accounting for approximately 12-22% of NEN cases. In such instances, biopsy plays a crucial role, enabling
pathologists to determine the tumor type and, where possible, the site of the primary tumor through histopathological
analysis. The classification of NETs is based on their histological differentiation and grading. Low-grade, well-
differentiated tumors tend to follow a more indolent course, while high-grade, poorly differentiated neoplasms exhibit
rapid growth and aggressive behavior. This classification is closely linked to the clinical presentation and prognostic
outcomes of the patients.

Presentation of the Case: A 74-year-old female hospitalized at the internal medicine service due to difficulty in
breathing during minor physical exertion, thoracic-abdominal discomfort, leg edema, after exclusion of pulmonary
thromboembolism with pulmonary angio-CT and acute coronary syndrome in the emergency department. Abdominal
ultrasound raised the suspicion of a cholecystic tumor with multiple hepatic metastases. Subsequent examinations with
contrast CT and MRI abdomen, EGD, and colonoscopy resulted in multiple secondary hepatic lesions and cholecystic
calculi. CT-guided biopsy and immunohistochemical analysis of the liver mass identified poorly differentiated small cell
carcinoma with positive staining for PanCK, Chromogranin, CD56, and a Ki67 proliferation index of 70%. After extensive
examinations were unable to determine the primary origin of the tumor, oncological assessment recommended
chemotherapy with cisplatin and etoposide for the treatment of stage IV small cell neuroendocrine tumor of unknown
primary origin with liver metastasis. Considering the advanced stage of the disease, the patient opted for palliative care.

Conclusion: In cases of neuroendocrine tumors with well-differentiated cells, more detailed diagnostic examinations
are performed to find the primary site, to perform surgical intervention, or to start systemic therapy depending on
location. The location of the primary site is also important in determining the prognosis of neoplasia. In the case of
poorly differentiated neoplasms, detailed diagnostic investigations to identify the primary source do not affect the
prognosis of the disease.
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1. Introduction

Neuroendocrine neoplasms (NENs) are rare tumors that originate from cells with a neuroendocrine phenotype. They
constitute only 0.5-1% of all malignancies, with an estimated incidence of 2-4 per 100,000 and a higher prevalence in
females [1]. NENs occur almost everywhere in the body, but most commonly in the Gastro-Intestinal tract, pancreas,
and the lungs, causing a range of symptoms leading to their detection [2,3]. Nonetheless, there are instances where
NENSs present as metastatic deposits, whose primary tumor is occult or clinically undetectable. These neoplasms are
referred to as NEN of Unknown Primary Site and comprise 12-22% of all NENs [4]. The primary tumor site plays a
crucial role in determining both treatment options and prognosis. However, when the primary site cannot be
definitively identified, treatment strategies are guided by tumor differentiation and grading.

The updated WHO classification system (2022) identifies two distinct groups based on genetic features, morphology,
and clinical behavior. Well-differentiated neuroendocrine neoplasms (NENs) are classified as neuroendocrine tumors
(NET G1, G2, G3), while poorly differentiated neoplasms are categorized as neuroendocrine carcinomas (NEC, G3),
which are further subdivided into small cell and large cell carcinomas [5]. The first group of tumors has a more indolent
course, while the latter presents rapidly and more aggressively, closely associated with clinical presentation and
prognosis. This case report presents our experience with this rare type of neoplasm and our challenges in determining
the site of origin.

2. Presentation of the case

A 74-year-old female presented to our emergency department complaining of difficulty breathing during minor
exertion, chest pain, abdominal discomfort, nausea, fatigue, weakness and leg swelling for nearly two months,
worsening progressively. She had a medical history of hypertension and type 2 diabetes mellitus. After excluding
pulmonary thromboembolism and acute coronary syndrome in the emergency room, the patient was admitted to the
internal medicine department with a diagnosis of right-sided heart failure.

On physical examination, there was inspected peripheral edema and skin pallor; nontender abdomen on palpation,
although there was noted a mild discomfort in the right upper quadrant; pulmonary wheezing on auscultation. Blood
tests showed elevated levels of NTproBNP (3215 pg/mL), Fibrinogen (446 mg/dL), D- dimer (3,31 ug/mL), CRP (5.73
mg/dL), LDH (461 U/mL); full blood count revealed hypochromic microcytic anemia (RBC 3.01 x 10¢; Hgb 8.4 g/dL;
HCT 26.1%; MCV 86.6 um3); other values (liver function, urea and creatinine, electrolytes, albumin, total protein) were
within normal ranges.

Echocardiogram showed normal left ventricle size and ejection fraction; dilated right ventricle and right atrium; mild
tricuspid regurgitation; PsPA 80 mmHg; no pericardial effusion. A routine abdominal ultrasound revealed an enlarged
liver with multiple hepatic nodules, suggestive of secondary lesions; irregular wall thickness of the gallbladder near the
fundus, as well as a calculus 25 mm in diameter (Fig. 1).
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Figure 1 Gallbladder ultrasound showing irregular wall thickness and a calculus near the gallbladder neck
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Abdominal ultrasound raised the suspicion of gallbladder cancer with multiple hepatic metastases. Subsequently, the
patient underwent further investigations, including a total body CT scan with IV contrast, which revealed an enlarged
liver with multiple diffuse heterogeneous lesions exhibiting peripheral enhancement, irregular thickening of the
gallbladder fundus wall, and thrombosis of the left branch of the portal vein. Abdominal MRI also revealed multiple

hepatic tumor lesions up to 90 mm in diameter (Fig. 2); gallbladder calculi (Fig.3); dilated cystic duct; images suggesting
Mirizzi Syndrome.

Figure 2 Multiple hepatic tumour lesions in MRI

Figure 3 MRI image of gallbladder calculi

At this point, all the imaging data suggest gallbladder cancer with liver metastasis. To confirm the diagnosis, a CT-guided
biopsy of the liver lesions was performed. Histopathological examination and immunohistochemical staining revealed
infiltration of neuroendocrine carcinoma (NEC), which, according to the new WHO classification system, is a poorly
differentiated neoplasm. The tumor cells were positive for Chromogranin A (Fig.4), PanCK (Fig.5), CD56, which confirms
neuroendocrine origin; negative for HSA, CDX-2, CK7, CK20, CEA, TTF1, HMB45, Vimentin. Ki67 revealed a proliferative
index of 70%.
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Figures 4 and 5 Chromogranin A and Pankeratin positive stain

Our challenge, so far, has been to determine the primary site to help us guide the treatment decisions. The patient
underwent EGD and colonoscopy to find a possible site in the GI tract, but the results were negative for neoplasm.

Given the aforementioned imaging and endoscopic data, the location of the primary site remained questionable, so our
only guide was the tumor histology. Unlike in NETs, immunohistochemistry plays a more limited role in determining
the site of origin for NECs. TTF-1 would suggest visceral origin, while CK20 would suggest cutaneous origin, but both of
these markers are negative in our case. Except for in situ hybridization for HR-HPV (associated with anogenital and
occasionally head and neck origins), there are currently no reliable markers to differentiate between sites of origin in
visceral NEC [6].

After managing the actual heart condition, the patient was evaluated by the oncology team. Since all the performed
examinations were not able to identify a primary source of the tumor, they recommended chemotherapy treatment with
platinum-based agents and etoposide (recommended chemotherapy regimen for stage IV small cell NET of unknown
primary site with liver metastasis [7,8]. Considering the advanced stage of the disease, the patient chose palliative
treatment.

3. Discussion

When a neuroendocrine tumor of unknown primary is diagnosed, identifying the origin of the neoplasm is crucial to
help guide the treatment decisions. If the primary site remains unidentified after a thorough evaluation, treatment is
typically based on the tumor's histology [9]. In instances of well-differentiated neuroendocrine tumors, the site of origin
holds considerable prognostic and therapeutic significance [10]. On the other hand, in cases of poorly differentiated
neuroendocrine neoplasms, detailed diagnostic investigations to identify the primary source do not affect the prognosis
of the disease and should be treated similarly to small cell lung cancer, including platinum-based chemotherapy with
etoposide [9].

However, other treatment options are available. Firstly, checkpoint inhibitor therapy has proven to be highly effective
in Merkel cell carcinoma but only moderately so in visceral NECs and has quickly become the first-line treatment for
this tumor type. [6,11]. Secondly, extrapulmonary visceral NECs are increasingly managed with regimens effective in
site-specific non-neuroendocrine carcinomas (e.g., FOLFOX, FOLFIRI for GEP-NECs) or with emerging treatment
protocols such as platinum/irinotecan and CAPTEM. [6,12]. Another useful index that plays a role in prognosis and
treatment decisions is Ki-67. Ki67 immunohistochemistry may also be relevant for NECs, where higher proliferation
indices are linked to poorer prognosis, improved responses to platinum-based chemotherapy, and diminished
effectiveness of temozolomide-based treatments [6,13].

However, in our clinical case, it was not possible to determine the exact tumor origin. Given that a higher Ki67 index is
associated with a better response to platinum-based agents, chemotherapy with cisplatin and etoposide was
recommended for the patient.

Further studies with other chemotherapeutic and novel agents need to be done to achieve better treatment outcomes.

Until then the standard treatment remains platinum in combination with etoposide, which provides a modest survival
benefit.
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4., Conclusion

In cases of neuroendocrine tumors, more detailed diagnostic examinations are performed to find the primary site, to
perform surgical intervention, or start systemic therapy depending on location. In the case of poorly differentiated
neoplasms, detailed diagnostic investigations to identify the primary source do not affect the prognosis of the disease.
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