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Imaging findings in malignant hepatic infiltration from
neuroendocrine tumor presenting with acute liver failure and
mimicking cirrhosis: a case description
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Introduction

Acute liver failure (ALF) is a critical condition with
significant and sudden damage to the liver, encephalopathy,
and impaired synthetic function lasting less than 26 weeks,
occurring in individuals without cirrhosis or any preexisting
liver ailments (1).

Diffuse hepatic infiltration by malignant cells can be
a rare cause of ALF. In a study conducted in the United
Kingdom, only 18 patients (0.45%) exhibited malignant
liver infiltration out of 4,020 with ALF (2). In a more
recent investigation carried out in the United States, a
total of 27 cases (1.41%) of ALF resulting from malignant
hepatic infiltration were observed out of 1,910 ALF cases;
hematologic malignancies and breast cancer emerged
as the primary causes, while a single patient exhibited
ALF associated with small cell lung cancer (SCLC) (3).
Neuroendocrine tumors (NE'Ts) encompass a diverse array
of tumors originating from neuroendocrine cells. While
liver metastases are commonly seen in NET, the occurrence
of malignant hepatic infiltration with a miliary pattern is
a rarer finding, and the number of reported cases in the
literature is limited (4-11).

In addition to its rarity, the diagnosis of malignant
hepatic infiltration is challenging since it can clinically
and radiologically mimic cirrhosis of the liver [so-called
“pseudocirrhosis” (12)] with obvious implications for the
patient’s treatment course.

We present a case of pseudocirrhosis secondary to
miliary liver metastases from a NET (possible SCLC) with
complete image documentation in terms of pathology,
ultrasound, computed tomography, and magnetic resonance
imaging, also using a hepatobiliary contrast agent.

Case presentation

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or
national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient for publication of this case
report and accompanying images. A copy of the written
consent is available for review by the editorial office of this
journal.

We present the case of a 57-year-old man who was
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Figure 1 Ultrasound images of the right upper quadrant of the abdomen. (A,B) Liver ultrasound show an irregularly margined liver with

multiple sub- and peri-centimetric hyperechoic nodules (calipers), accompanied by a significant amount of ascites.

admitted to the emergency department with jaundice and
an incipient worsening of his general clinical condition,
with cognitive-motor slowing. The patient exhibited a
progressive increase in abdominal circumference and a
weight gain of approximately 10 kg over the past 10 days,
accompanied by fatigue and the subsequent development of
hypochromic stools and dark urine.

He had a medical history of smoking, arterial hypertension,
hyperlipidemia, insulin-dependent diabetes mellitus, and
obesity, complicated by ischemic-hypertensive heart disease
and peripheral arterial disease. No history of chronic liver
diseases was reported.

Blood tests showed significant elevations in liver enzymes
and cholestasis markers. The levels of total bilirubin
were 23.7 mg/dL, of direct bilirubin were >15 mg/dL, of
gamma-glutamyl transferase were 1,370 U/L, of alkaline
phosphatase were 495 U/L, of aspartate aminotransferase
(AST) were 135 U/L, and of alanine aminotransferase
(ALT) were 94 U/L. Additionally, coagulation indices
were impaired [prothrombin time: 27.3 seconds;
international normalized ratio (INR): 2.1; activated partial
thromboplastin time: 37.2 seconds].

Furthermore, an abdominal ultrasound examination
(Figure 1) was performed, revealing a significant amount
of ascitic fluid and a liver with polygonal and irregular
margins, suggestive of chronic liver disease with cirrhotic
features without dilatation of the bile ducts. Multiple
liver nodules were also observed, resembling regeneration
nodules.

The whole-body contrast-enhanced computed
tomography (CT) scan (Figure 2) confirmed the presence
of ascites and showed 2 hypervascular liver areas without
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definitive washout in the portal and delayed phases referable
to transient hepatic attenuation differences; numerous, tiny,
and widespread hypodense liver nodules were also observed.
Chest CT scan documented a parenchymal consolidation
located in the upper lobe of the right lung, associated
with multiple mediastinal lymphadenopathies. Moreover,
multiple bone lesions, suspicious for metastases, were
identified.

The subsequent gadolinium ethoxybenzyl-
diethylenetriamine pentaacetic acid (Gd-EOB-DTPA)-
enhanced magnetic resonance imaging (MRI) examination
(Figure 3) revealed several liver nodules and widespread
hepatic restriction of proton diffusivity in diffusion
weighted-imaging (DWI) images. No arterial phase
hyperenhancement or non-peripheral washout suspected of
hepatocellular carcinoma was reported. The hepatobiliary
phase of the study cannot be evaluated due to the lack of
Gd-EOB-DTPA uptake by the hepatic cells secondary
to liver function impairment. In fact, there was no visible
excretion of the contrast agent through the biliary system
20 minutes, as well as, 35 minutes after intravenous contrast
agent administration.

The overall radiological picture was thus interpreted
as suspicion for miliary liver metastases secondary to
lung cancer, and the execution of a liver biopsy was
recommended for histological confirmation.

The patient underwent a percutaneous biopsy of the
liver parenchyma confirming the radiological hypothesis
of disseminated hepatic metastases. In fact, the histological
examination revealed a hepatic interstitial localization of
malignancy, characterized by a variable growth pattern of
solid cords and organoid nests of neoplastic neuroendocrine

Quant Imaging Med Surg 2024;14(1):1193-1199 | https://dx.doi.org/10.21037/qims-23-1037



Quantitative Imaging in Medicine and Surgery, Vol 14, No 1 January 2024 1195

Figure 2 Computed tomography of chest (A,B) and abdomen (C-F). (A,B) Contrast-enhanced scans reveal a parenchymal consolidation

suspected of lung cancer in the posterior segment of the right upper lobe (white circle), accompanied by multiple mediastinal

lymphadenopathies (thin white arrow). (C) Unenhanced abdominal scan reveals ascites in perihepatic and perisplenic regions (white

asterisks), a heterogeneous liver parenchyma with surface nodularity and hypertrophy of the left lobe. (D-F) Contrast-enhanced scans

respectively in arterial, portal, and delayed phases confirm multiple tiny hypodense nodules (thin black arrows) and the presence of ascites

(white asterisks). Note a hypervascular liver area (D, thick white arrow) without definitive washout in the portal and delayed phases referable

to transient hepatic attenuation differences.

cells showing granular and eosinophilic cytoplasm,
hyperchromatic nuclei, and unequivocal expression
of neuroendocrine markers (such as synaptophysin,
chromogranin, CD56 and INSM1). The proliferative index,
assessed using Ki-67, was approximately 80% (Figure 4).
Neither fibrosis nor regeneration nodules were detected in
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the liver biopsy specimens.

Although no histological examination of right pulmonary
consolidation was performed, the patient was discharged
with the clinical-radiological diagnosis of metastatic SCLC
and the indication to start palliative care in relation to the
advanced state of the disease.
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Figure 3 Gd-EOB-DTPA-enhanced magnetic resonance imaging examination of the liver at 1.5 Tesla. (A) Unenhanced T1-weighted VIBE
with fat suppression. (B) T2-weighted half-Fourier single-shot turbo spin-echo with fat suppression. (C,D) Echo planar DWI with apparent
diffusion coefficient map. (E-I) Contrast-enhanced T1-weighted VIBE with fat suppression respectively in arterial phase, portal phase,
delayed phase, 20 minutes, and 35 minutes after contrast agent administration. The examination reveals several liver nodules, best seen in
the delayed phase (G, thin black arrows), without arterial phase hyperenhancement or non-peripheral washout. The key sequence is DWI
that show a widespread hepatic restriction of proton diffusivity with a signal intensity similar to the spleen (C,D). Note that the hepatobiliary
phase of the study cannot be evaluated due to the lack of Gd-EOB-DTPA uptake by the hepatic cells secondary to liver function impairment
(H,I) and the presence of ascites (asterisks). VIBE, volumetric interpolated breath-hold examination; DWI, diffusion-weighted imaging; Gd-
EOB-DTPA, gadolinium ethoxybenzyl-diethylenetriamine pentaacetic acid.

Discussion infiltration of liver tissue resulting in a significant loss of

functional liver mass; infiltration of small bile ducts, leading

The occurrence of ALF caused by malignant infiltration to severe cholangitis and necrosis; infiltration of hepatic

is uncommon and poses challenges in terms of diagnosis, veins, causing ischemic liver damage; sudden ischemia

demanding a heightened level of suspicion, particularly resulting from massive infiltration of malignant cells into

when there is no previous record of primary malignant sinusoids, leading to hepatocellular necrosis; and cytokine-
disease. induced injury, leading to destruction of interlobular

Several factors have been implicated in the etiopathogenesis bile ducts and portal fibrosis, ultimately resulting in the
of ALF secondary to miliary liver metastases: extensive vanishing bile duct syndrome (7).
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Figure 4 Microscopic and immunostaining findings of liver biopsy. (A) Hematoxylin and eosin stain (magnification, x40). (B) Chromogranin

(magnification, x40). (C) Synaptophysin (magnification, x40). (D) Ki-67 (magnification, x40). The anatomo-pathological analysis shows a

tumor characterized by cords and organoid nests of uniform, intermediate-sized, round cells with finely granular and eosinophilic cytoplasm

(A). The neuroendocrine carcinoma is positive for chromogranin (B) and synaptophysin (C), and the Ki-67 labeling index is approximately

80% (D).

The clinical picture is nonspecific and dominated
by the ALF condition, with common initial signs and
symptoms including jaundice, hepatic encephalopathy,
and hepatomegaly (3). Routine laboratory test results
were generally not effective in detecting the presence
of malignancy, except for patients with leukemia. They
typically show a hepatocellular pattern of liver injury or an
obstructive pattern of liver injury with an increase in AST,
ALT, alkaline phosphatase, total bilirubin, and INR values
(as in our case) (3).

Imaging plays a crucial role for differential diagnosis
in patients with hepatic disease (13,14) but it can lead to
erroneous conclusions if not correctly interpreted. Indeed,
radiological examinations of patients with malignant liver
infiltration often reveal a lack of prominent mass lesions
and the disease can be completely undetected (6). Instead,
they may display morphological alterations including
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capsular retraction, reduced hepatic volume accompanied
by caudate lobe enlargement, and the presence of liver
nodules without the typical major features of hepatocellular
carcinoma as described in the Liver Imaging-Reporting
& Data System (15). This particular condition has been
termed “pseudocirrhosis” due to its resemblance to
cirrhotic changes (12). In addition to miliary hepatic
metastasis, numerous other conditions can manifest with
the radiological picture of “pseudocirrhosis”, including
sarcoidosis, schistosomiasis, congenital hepatic fibrosis,
idiopathic portal hypertension, early primary biliary
cirrhosis, chronic Budd-Chiari syndrome, chronic portal
vein thrombosis, and nodular regenerative hyperplasia (16).
A thorough radiologic examination and careful
consideration of clinical factors may be necessary to
avoid an incorrect diagnosis, which could potentially
have negative consequences for treatment decisions, and
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histologic correlation will be essential for diagnosing certain
diseases (16). In addition, although NET are frequently
associated with hypervascular liver metastases (17), this
imaging feature is lost when NET cause malignant hepatic
infiltration, as demonstrated in our case.

In our patient, the radiological findings that leaned
more toward the diagnosis of liver metastasis than cirrhosis
were the presence of a suspected primary pulmonary lesion
with associated mediastinal lymphadenopathy and bone
lesions, the absence of signs of portal hypertension and
hypervascular lesions with typical features of hepatocellular
carcinoma, and the widespread liver restriction of proton
diffusivity in MRI diffusion-weighted images. Our case
highlights also the concept that in patients with severe liver
function impairment, the use of Gd-EOB-DTPA as MRI
hepatobiliary contrast agent does not help in the detection
of diffuse malignant infiltration, even after acquiring
images well beyond 20 minutes (the typical delay time of
hepatobiliary phase) after intravenous administration (18).

Nuclear medicine techniques can serve as a supplementary
tool for imaging of NET when hepatic infiltrative disease
is not easily detectable through conventional anatomical
imaging methods. Notably, these types of tumors commonly
express the somatostatin receptor, making them susceptible
to molecular agents that can be used for both imaging and
therapeutic purposes (4).

ALF caused by malignancy generally carries a grim
prognosis, often leading to death within a span of 2 to
3 weeks (7). Treating ALF resulting from miliary metastasis
is often challenging due to the limitations of performing
curative surgery and initiating chemotherapy in the
presence of liver dysfunction (7,10). The best opportunity
for recovery in such patients lies in obtaining an accurate
histological diagnosis through liver biopsy and promptly
initiating targeted therapy (10).

Conclusions

ALF secondary to malignant liver infiltration represents
a rare and challenging scenario that can radiologically
mimic cirrhosis and lead to a delayed diagnosis. Imaging,
particularly DWI, provides fundamental assistance
in reaching an accurate diagnosis, although a biopsy
confirmation will still be necessary.
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