
Received:  202502.13
Accepted:  2025.07.10

Avaltable online:  202507.16

Published:  202508.25

Authors' Contribution:

5tudy Design A

Data Coltection B

Statistical Anaiysis C

Data lnterpretation D

Manuscript Preparation E

Literature Search F

funds Collection 6

e‐iSSN 1941‐5923

0 Anl,Case Rep,2025;26:e948500
DOL 10.12659′AICR948500

1 Department ofSurgery Yokkaichi Hadu Medical Center, Yokkai€hi, Mlc, lapan

2 Department of Gastrocnterolog!', Yokkaichi Hadu Medical Center,

Yokkaichi, Mie, Japan

3 Department of Pathologl4 Yokkaichi Hadu Medital Center, Yokkaichi, Mie, Japan

Rapid Progression of Primary Hepatic
Neuroendocrine Carcinofiril: A Case Report
Demonstrating Drastic Oncological Behavior

BF 1 Rina Kobayashi*
ABcDEF 1 Tomohide Hori* E

cDF 2 Makoto Yamawaki
DF I Shigeki Nakayama
DF 1 Satoru Umegae
DF r Takao lwanaga
D 1 Ryutaro Nishikawa

DF 1 Takahiro Shimoyama
F 1 Sakurako Suzuki

cDF 3 Shinichiro Atsumi
F 2 Hiroshi Hasegawa

DF 2 Shigehito Nakashima
F 2 Kunihiro Higuchi
F 2 Kentaro Onishi
F 2 Ryotaro Sakaguchi
F 2 Shoichi Morita
F 2 Haruka Miyao
F 2 Saki Aota
F I Hikaru Ohtani

ADF 1 Takayuki Yamamoto

☆Rina Kobayashi and Tomohide Hori contributed equally to this work

Corresponding Authon   Tomohide Hon,e‐ ma‖ :h。‖tomo55of「 ce@yahoo coip

Fillancial support:     The authors are employed by Yokkaichi Ha2u Medical Centeri no other funding suppon was received

connict Of:nterest:    None dectared

Patienk Male, 73-year-old

FinalDiagnosls: Neuroendocrineneoplasms

Symptoms: Asymptomatic

Clinlcat Procedure:

Speclalty: Gastroenterologyand Hepatology. X36lo1ogy.Surgery

Objectlve:

Background:

Case Report:
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Rare dlsease

Primary hepatic neuroendocrine neoplasms (PHNENs), inctuding primary hepatic neuroendocrine carcinoma

(PHNEC), are extremely rare. PHNENs typically exhibit slow growth, although mixed neuroendocrine-non-neu-

roendocrine neoptasms have poor prognoses. PHNENs are also challenging to diagnose.

A 73-year-old man undenruent plain computed tomography (C[, which incidentally detected a 42-mm soti-

tary hepatic tumor. Serum levels of protein induced by vitamin K absence or antagonist-ll (PIVKA-II) were et-

evated at 138 mAU/mL Thirteen days later, magnetic resonance imaging (MRl) revealed an enlarged hepatic

tumor with tumor thromboses extending into the hepatic and portal veins. No early-phase enhancement was

observed. At 18 days, Doppler ultrasound and dynamic CT evaluated the tumor as hypovascular, and a new-

ly swollen solitary lymph node appeared. At 39 days, positron emission tomography (PEn/Cf revealed strong

uptake in the primary liver tumor and metastatic lymph nodes, with additionat distant lymph node metasta-

ses emerging. At 49 days, a metastatic cervical lymph node was surgicalty resected. At 61 days, PHNEC was

definitivety diagnosed based on histopathotogical and immunohistochemical assessments. The Ki-67 labeling
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index was )90olo. At 67 days, he was hospitalized to begin chemotherapy, but CT revealed end-stage disease.

Paltiative treatment was required, and the patient died of cancer 82 days after the initial diagnosis.

We have presented a thought-provoking case of PHNEC with rapid oncotogical progression. To clarify clinical

implications (eg atypical imaging features and diagnostic pitfalls), detaited imaging findings are provided. We

anticipate that this case witl be informative for ctinicians in this field.
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considered slow-growing tumors [7]. Additionally, we provide

detailed imaging findings, which is notable because PHNENS

often lack characteristic radiological features [8,9]. We discuss

and clarify possible hypotheses for rapid progression, reliable

prognostic factors, difficulty of definitive diagnosis, and ther-

apeutic strategy, and review the current literature. To the best

of our knowledge, this pure PHNEC was unique in several ctin-

ical points-rapid progression and serum marker-compared to
previously documented patients. We hope this report wil[ be

informative for physicians in the hepatobiliary fietd.

Case Report

A 73-year-oid man with a history of diabetes metlitus, chronic

hepatitis B, hypertension, and chronic renal dysfunction was

undergoing routine medical checkups when he was incidentat-

[y found to have severe iron deficiency anemia with rapid pro-

gression. His medical history included cardiac infarction, which

had been treated with coronary artery bypass grafting, and he

was on single antiplatelet therapy (aspirin alone). Given his

condition, his primary physician referred him to our hospitat

for further evaluation and appropriate treatment.

島 3339 L2 鴎 9 膿範 63

lntroduction

Neuroendocrine neoplasms (NENs) are tumors that origi-
nate from neuroendocrine system cells in various organs [1].
Approximately 50% of NENs occur in the gastrointestinal tract,

while approximately 30% are found in the bronchoputmona-

ry tree [2]. Currently, NENs are definitively diagnosed based

on the World Health Organization (WHO) classification estab-

lished in 2019 [1]. This classification relies on histopathological

assessment, including morphotogical findings, cellular differ-
entiation, the Ki-67 labeling index, and the number of mitotic

cells identified in high-power fields of view [1]. A summary of
the 2019 WHO classification is provided in Tabte 1.

Since the first report of an NEN in the liver - referred to as

primary hepatic NEN (PHNEN) - was documented in 1958 [3],

PHNENs have remained extremely rare, accounting for only

o.3% of all NENs in the human body [a]. This rarity persists

despite the liver being the most common site for NEN metas-

tases from other organs [5]. Primary hepatic neuroendocrine

carcinoma (PHNEC) is an even rarer entity, with an incidence

of onty 0.46% among primary hepatic malignancies [6].

We herein present a thought-provoking case of PHNEC with

rapid oncological progression, despite PHNENs generalty being

Tabte 1. WHO classification in 2019.

NET Gl Well difFerentiated

NET G2 Well difFerentiated 3‐20 2‐20

NET G3 Weti difFerentiated >20

NEC Small‐ cen type Poorly differentiated

NEC Large-cell type Poorly differentiated 〉20

MiNEN Variable Variable Variable

MiNEN - mixed neuroendocrine-non-neuroendocrine neoplasm; NEN - neuroendocrine neoplasm; NET - neuroendocrine tumor;
WHO - World Health Organization.
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Figure 1. Endoscoplc indlngs of th. cophrtur .nd rtomach. Esophageal variccs devcloped as a result of porta[ hypertension due to
liver cirrhosis (A). A gastric polypoid lesion showed a tendency to bleed easity (B).

Figure 2. Abdominal plaln CT findings at thc Inltlal diagnosis. A hepatic mass was incidentally detected in the cirrhotic liver
(A, ycllow arrows). Additional findings included a cirrhotic liver, developed collateral vessels, a congested stomach, and

splenomegaly (A, B). CT - computed tomography.

To identify the source of bleeding, the patient underwent
upper endoscopy and recto-colonoscopy. Esophagogastro-

duodenoscopy revealed engorged esophageal vari(es
(Figure 1A) and a gastric polypoid lesion that readily bled

(Figure 1B). His esophageal varices were classified as Lm, F2,

Cb, RC(+), with red wale markings and cherry-red spots, ac-

cording to the Japanese classification system [10]. The gastric
polypoid lesion exhibited significant hemorrhage, even after
gentle saline irrigation.

The patient was admitted to our hospital, where he received

conservative management, including hemostatic agents. To

achieve complete hemostasis, he subsequently undenvent
endoscopic mucosal dissection of the gastric polypoid lesion.

Histopathological assessment ofthe resected gastric lesion re-

vealed a hyperplastic potyp rather than gastric cancer. Following

this intervention, his iron deficiency anemia resolved.

Upon admission, an abdominal plain computed tomography
(CI) scan was performed as part of a routine assessment. The

scan revealed a cirrhotic liver, developed collateral vessels, a

conSested stomach, and splenomegaly (Figure 2A, 2B), indi-
cating portal hypeftension due to decompensated liver cirrho-

sis. Additionally, a hepatic mass was incidentally detected in
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Figure 3. MRI flndlngs 13 days aft.r the lnitlal dlagnosis. The hepatic tumor had enlarged to 55 mm (yellow arrows), with tumor
thromboses clearly observed in the right HV (A-C, bluc arrows) and the anterior branch ofthe PV (A-C, purplc arrows). The

tumor appeared hypointense on Tl-weighted imaging (A) and hyperintense on T2-weighted imagint (B). Contrast-enhanced

T1-weighted imaging did not show any enhancement in the early phase (C). Gadoxetic acid-enhanced MRI at O.5 (D), 1.5 (E),

3.O (F), and 4.0 (G) minutes after injection did not reveal early wash-in or wash-out in the hepatic tumor. HV - hepatic vein;

MRI - magnetic resonance imaging; PV - portal vein.

the cirrhotic liver (Figure 2A). The tumor measured 42 mm in

size and was located in segments 8 and 4. The patient had no

history of alcohol consumption. Peripheral btood tests showed

that hepatitis B surface antigen and DNA were below the de-

tection Iimit. Autoimmune antibodies and soluble interleukin-2

receptor were also negative.

Regarding tumor markers, carcinoembryonic antigen, carbohy-

drate antigen l9-9, and alpha-fetoprotein were alt within the
reference ranges, whereas the serum level of protein induced

by vitamin K absence or antagonist-ll (PIVKA-ID was elevat-

ed at 138 mAU/mL The indocyanine green elimination test
showed an Rl 5 value of 77,1o/o and a k value of 0.130. The se-

rum albumin concentration was 4.0 g/dL, and the Child-Pugh

score was classified as A.

Thirteen days after the initial diagnosis, magnetic resonance

imaging (MRl) was performed. The hepatic tumor had enlarged

to 55 mm, and tumor thromboses were clearly observed, ex-

tending not only into the right hepatic vein (HV) but also into

the anterior branch of the portal vein (PV) (Figure 3A-3C). The

hepatic tumor exhibited low intensity on T1-weighted imag-

ing (Figure 3A) and high intensity on T2-weighted imaging

(Figure 3B). Additionally, contrast€nhanced T1-weighted imag-

ing showed no enhancement during the early phase (Figure 3C).

Gadoxetic acid-enhanced MRI did not reveal early wash-in or

wash-out in the hepatic tumor (Figure 3I}.3G).

Eighteen days after the initial diagnosis, Doppler ultrasound
(US) and dynamic CT were performed. The hepatic tumor had

further enlarged to75x67 mm and appeared as an irregular-

ly-shaped hypoechoic mass on plain US (Figure 4A). Atthough

Doppter US detected a few feeding arteries within the tumor
(Figure aB), it was evaluated as hypovascular. The enlarged he-

patic tumor (Figure 5A-5C) was accompanied by tumor throm-
boses extending into the right HV and the anterior branch of
the PV (Figure 5C). Consistent with the MRI findings (Figwe 3),

dynamic CT did not show early wash-in or wash-out of con-

trast in the hepatic tumor. Additionally, a solitary but swollen

lymph node, newly detected dorsal to the PV trunk (Figure 5D),
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Figure 4. US flndings 18 days aft€r thc Inltlal dlagnosls. The hepatic tumor (ltellow arrows) had enlarged to 75,67 mm and appeared

as an irregularly-shaped hypoechoic mass on plain US (A). Doppler US detected only a few feeding arteries within the tumor
(B). US - ultrasound.

had appeared, while the lymph nodes at the hepatic hilum and

hepatoduodenal ligament remained unaffected.

At 39 days after the initial diagnosis, distant metastases were

assessed using positron emission tomography/CT (PET/CT)

(Figure 5). The hepatic tumor had enlarged to 95 mm. The

primary tumor in the liver exhibited a high uptake value.

Additionally, the previously identified swollen tymph node

dorsal to the PV trunk also showed strong uptake. Moreover,

neq massively swollen lymph nodes with high uptake were

detected around the pancreas head, inferior vena cava, and

abdominal aorta. Simultaneousty, a 20-mm, solitary but swol-

len cervical lymph node had also emerged with strong uptake.

Given the rapid oncological progression, the specificity of
PIVKA-|| for hepatocellular carcinoma (HCC), and the pres-

ence of distant tymphoid metastases despite intact region-

al lymph nodes, we suspected HCC combined with cholan-
giocellular carcinoma, although imaging did not reveal early

wash-in r wash-out. A definitive diagnosis was necessary to
determine the appropriate therapeutic stratety. The solitary

but metastatic cervical lymph node appeared to be the best

target for histopathotogicat assessment. Consequently, surgi-

cal resection of the metastatic cervical lymph node was per-

formed under general anesthesia 49 days after the initial di-

agnosis. Surprisingly, intraoperative findings revealed that the

metastatic cervical tymph node had enlarged to 50 mm. The

resected specimen was soft to the touch rather than elastically

firm. We avoided core-needle biopsy, because it has some risk

of intraperitoneal bleeding and/or dissemination, and sample

volume was insufficient for microsatellite instability scoring

and gene panel testing.

Histopathotogical assessment revealed a NEN with >20 mitoses

per 2 mm2 and poorly-differentiated carcinoma (Figure 7A-7C).

Notably, neither HCC nor cholangiocellular carcinoma was ob-

served. lmmunohistochemical staining showed positivity for
chromogranin A (Figure 7D) and synaptophysin (Figure 7E),

confirming neuroendocrine features. The Ki-67 labeling in-

dex was >90% (Figure 7F). Based on the differentiation pro-

fi[e, neuroendocrine markers, and proliferation assay, the de-

finitive diagnosis of PHNEC was established. His PHNEC was

classified as small-cell type NEC according to the WHO clas-

sification [1] and staged as T4NlMr Stage IVB based on the

Japanese classification [11]. The definitive diagnosis was made

61 days after the initial diagnosis, and microsatetlite instabiti-

ty scoring and gene panel testing were subsequently ordered

to guide therapeutic decisions.

At 67 days after the initial diagnosis, the patient was hospi-

talized to initiate chemotherapy with a first-line regimen (cis-

platin [carboptatin] plus etoposide) andlor a second-line regi-

men (cisplatin [carboplatin] plus irinotecan) [12,13]. However,

cervical, thoracic, and abdominal contrast-enhanced CT on

admission revealed devastating findings indicative of far-ad-

vanced carcinoma and end-stage disease. New pulmonary ar-

terial thromboses were detected (Figure 8A, 8B). His primary

tumor (Figure 8C-8E) and metastatic lymph nodes (Figure 8F)
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