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a b s t r a c t 

Metastatic neuroendocrine tumors of the liver typically appear as solid, hypervascular 

masses on imaging. Pseudocysts mimicking simple cysts are extremely rare. A 42-year- 

old Japanese woman was referred with a single pulmonary mass in the left lower lobe. 

No metastatic lesion was detected and no occupying lesion in the liver was observed. The 

lung tumor was diagnosed as an atypical carcinoid. Postoperative investigation revealed new 

hepatic simple cysts in the liver, which increased in size over time and changed into hemor- 

rhagic cysts. Fluorodeoxyglucose positron emission tomography and somatostatin receptor 

scintigraphy using 111 In-octreotide demonstrated no accumulation in the liver. Our patient 

did not have symptoms consistent with carcinoid syndrome. The patient underwent partial 

resection of the cystic lesions of the liver. Gross examination of the tumors demonstrated 

thin-wall cavitated lesions with hemorrhage which were metastases from the atypical car- 

cinoid of the lung. When a growing cystic lesion with intracystic hemorrhage is found in the 

liver of a patient with a history of carcinoid tumors, pseudocysts caused by degeneration of 

a carcinoid metastasis should be considered as a differential diagnosis. 

© 2019 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Neuroendocrine tumors (NETs) comprise a heterogeneous
group of malignancies that arise from neuroendocrine cells
throughout the body and most commonly originate from
the lung, small intestine, and rectum. Lung NETs originate
from pulmonary neuroendocrine cells that occur as individ-
ual cells or small pulmonary neuroendocrine cell clusters
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(neuroepithelial bodies) [1] . Lung NETs can be classified into
4 subtypes: well-differentiated, low-grade typical carcinoids;
well-differentiated, intermediate-grade atypical carcinoids;
poorly differentiated, high-grade large cell neuroendocrine
carcinomas; and poorly differentiated, high-grade small cell
lung carcinomas [1,2] . Although carcinoid tumors are con-
sidered low- or intermediate-grade tumors, they metastasize
to regional lymph nodes and distant organs, and the most
common sites of metastases are the liver and bone [1,3,4] . 
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Fig. 1 – Chest radiograph and contrast-enhanced computed tomography (CT) of the chest obtained at the initial presentation. 
(a) Chest radiograph shows a solid lobulated tumor in the left lower lung field. Coronal (b) and axial (c) CT images show a 3 
cm, lobulated solid tumor in the left lower lobe. Pre- (d) and post- (e) contrast-enhanced CT images show homogenous 
enhancement of the tumor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The typical radiological presentation of lung carcinoid tu-
mors and NETs in the gastrointestinal tract and liver (includ-
ing metastases) is well known in the literature. The imag-
ing findings of metastatic NETs in the liver are typically solid
and hypervascular; those presenting with a cystic compo-
nent are uncommon [4–6] . Furthermore, those with pseudo-
cystic morphology mimicking simple cysts are extremely rare.
We present a case of pseudocystic liver metastases mimick-
ing simple cysts after resection of an atypical lung carcinoid
tumor. 

Case report 

A 42-year-old Japanese woman was referred with a single
pulmonary mass, which was discovered during a medical
checkup. She had no symptoms of fever, cough, dyspnea,
chest pain, hemoptysis, or diarrhea. She had no past med-
ical history. She was an ex-smoker of 10 cigarettes per day
for 10 years. Routine laboratory investigations were within
normal limits and levels of serum tumor markers, including
SCC, CEA, CA19-9, NSE, and AFP, were normal. Chest com-
puted tomography (CT) revealed a solid lobulated tumor 3
cm in diameter in the left lower lobe and contrast-enhanced
CT showed homogenous enhancement within the tumor
( Fig. 1 ). No metastatic lesion was detected on whole-body
survey and there was no occupying lesion in the liver. Left
lower lobectomy under video-assisted thoracic surgery with
regional lymph node resection was performed. Histopatho-
logical examination of the surgical specimen showed several
growth patterns including nesting, cord-like pattern, rosette
formation, and peripheral palisading of tumor nests ( Fig. 2 a).
The tumor was composed of polygonal and spindle cells
with round and oval-shaped nuclei, granular nuclear chro-
matin, and eosinophilic cytoplasm ( Fig. 2 b). Necrosis was ab-
sent. Immunohistological staining was positive for synap-
tophysin, chromogranin A, and CD56 ( Fig. 2 c-e). Mitotic fig-
ures were counted as 4 mitoses per 2 mm 

2 ( Fig. 2 b). Based
on these findings, the tumor was diagnosed as an atypical



R a d i o l o g y  C a s e  R e p o r t s  1 4  ( 2 0 1 9 )  5 9 5 – 6 0 1  597 

Fig. 2 – Histopathological examination of the lung tumor. (a) Photomicrograph (original magnification, 100 ×; hematoxylin 

and eosin staining) shows characteristic neuroendocrine morphology including nesting, cord-like pattern, rosette 
formation, and peripheral palisading of tumor nests. (b) The tumor is composed of polygonal and spindle cells with round 

and oval shaped nuclei, granular nuclear chromatin, and eosinophilic cytoplasm. Mitosis is also observed at higher 
magnification (original magnification 400 ×; arrow). Immunohistological staining (original magnification, 100 ×) is positive 
for synaptophysin (c) , chromogranin A (d) , and CD56 (e) . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

carcinoid. Intraoperative and histopathological staging was
pT1cN0. 

A year after the initial presentation, a routine screening
with chest and abdominal CT revealed small cysts in hep-
atic segments 2 and 8 which were not detected on preopera-
tive imaging ( Fig. 3 a and b). Another 6 months later (1.5 years
after the initial presentation), the hepatic cysts increased in
size ( Fig. 3 c and d). Ultrasound revealed well-margined sim-
ple cysts with thin walls and no solid component ( Fig. 4 ). A
year and 9 months after the initial presentation, magnetic
resonance imaging of the liver revealed cysts with thin walls
in segments 2 and 8 ( Fig. 5 ). The cysts showed a homoge-
neous signal of slightly low intensity on T1-weighted images
and markedly high signal intensity with a small amount of
fluid-fluid level on T2-weighted images, suggesting intracys-
tic hemorrhage. These hepatic lesions were identified as sim-
ple cysts when the lesions were first detected through imag-
ing examination after lung lobectomy, but they increased in
size over time and changed to hemorrhagic cysts. Two and
a half years after the initial presentation (2.5 years after the
lung lobectomy), the hemorrhagic cysts increased in size;
however, a contrast-enhanced dynamic study showed no solid
component within the cysts ( Fig. 6 b and c). Positron emis-
sion tomography performed with fluorine 18 fluorodeoxyglu-
cose (FDG) did not reveal hypermetabolic activity of the
lesions ( Fig. 6 d). Somatostatin receptor scintigraphy using
111 In-octreotide demonstrated no accumulation in the liver
( Fig. 6 e and f). Plasma chromogranin and urinary 5 hydroxyin-
doleacetic acid were not tested because our patient did not
have symptoms consistent with carcinoid syndrome. Consid-
ering the higher recurrence rate of atypical carcinoids than
that of typical carcinoids, the patient underwent a partial re-
section of the cystic lesion in hepatic segment 2 for diagnosis.
Gross examination of the tumor showed a 13 mm cavitated
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Fig. 3 – Computed tomography (CT) of the liver obtained 1 and 1.5 years after the initial presentation 

CT shows small cysts (arrows) in segments 2 (a) and 8 (b) of the liver 1 year after the initial presentation. Six months later, 
the hepatic cysts (arrows) in segments 2 (c) and 8 (d) of the liver increased in size. 

Fig. 4 – Ultrasound (US) of the liver obtained at the same time as the computed tomography in Figure 3 
US shows a well-margined simple cyst with a thin wall with no solid component. 
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Fig. 5 – Magnetic resonance imaging of the liver obtained after ultrasound (1 year and 9 months after the initial 
presentation). (a) T2-weighted image shows markedly high signal intensity with a small amount of fluid-fluid level in the 
cyst (arrow), suggesting intracystic hemorrhage. (b) T1-weighted image shows the cyst as homogenous, with slightly low 

signal intensity. Diffusion-weighted images show the cyst as having markedly high signal intensity on low b value (c), and 

low signal intensity on high b value (b = 1000) (d) . 

Fig. 6 – Images of the liver obtained 2.5 years after the initial presentation. (a) Computed tomography (CT) shows a 
homogenous high attenuation mass in segment 8 of the liver. (b) T1-weighted image shows homogenous high signal 
intensity. (c) Gadolinium-enhanced fat-suppressed T1-weighted image shows no enhancement, suggestive of hemorrhage. 
(d) Axial fluorodeoxyglucose positron emission tomography (FDG-PET)/CT shows hypometabolic activity of the lesion. Axial 
single-photon emission computed tomography (SPECT)/CT image obtained with 

111 In-octreotide (e) and planer image (f) 
show defects in accumulation consistent with the cystic lesion of the liver. 

 

 

 

 

 

 

 

 

 

 

lesion with hemorrhage. Histopathologically, the tumor cells
inside the tumor fell into a wide range and the tumor cells
presented the same appearance as those from the lung tumor,
with positive immunohistological staining for synaptophysin,
chromogranin A, and CD56. These findings indicated that the
hepatic lesion was a metastasis from the atypical carcinoid of
the lung. A month after the partial resection of hepatic seg-
ment 2 for diagnosis, right lobectomy was performed. Gross
examination of the tumor demonstrated a 45 mm remarkably
cavitated lesion with hemorrhage with no solid component. It
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Fig. 7 – Sectioned gross specimen and histopathological findings of surgical specimen of the liver. (a) Gross examination of 
the tumor demonstrates a remarkably cavitated lesion with hemorrhage. (b) Hematoxylin and eosin staining. Lower 
magnification (40 ×) of the sectioned specimen shows a blood-filled cyst with a thin wall consisting of a few layers of the 
tumor cells (arrows). (c) Higher magnification (100 ×) of the same tumor shows nesting and cord-like growth pattern similar 
to that of the lung specimens. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

was also proven to be a metastatic liver tumor histopatholog-
ically ( Fig. 7 ). There was no local recurrence of either the lung
or liver tumor during the half year following surgery. 

Discussion 

Carcinoid tumors are characterized by bland polygonal or
spindled cells with scant cytoplasm and finely granular chro-
matin arranged in organoid nests, trabeculae, or cords. Typi-
cal carcinoids are defined as lung carcinoid tumors measur-
ing at least 0.5 cm with fewer than 2 mitoses per 2 mm 

2 of
viable area of tumor and lacking necrosis, whereas atypical
carcinoids have 2-10 mitoses per 2 mm 

2 of viable area of tu-
mor, often with the presence of focal necrosis [1–5,7] . The up-
dated 2015 World Health Organization classification for lung
NETs also provides guidance on use of the Ki-67 cell prolifer-
ation labeling index to distinguish between high-grade lung
NETs ( > 40%) and carcinoids ( < 20%) [1,2] . The expressions of
neuron-specific enolase, chromogranin, and synaptophysin as
neuroendocrine markers are valuable in terms of identifying
neuroendocrine features and are the most useful markers for
differentiating NETs from nonendocrine poorly differentiated
adenocarcinoma [1–7] . 

The imaging features of typical and atypical lung carci-
noids are similar. Central carcinoids are often near the tra-
cheal bifurcation and are seen as small nodules entirely lo-
cated within the lumen of a bronchus. Sometimes, they can
cause distal obstructive atelectasis, pneumonitis, or mucus
plugging. Peripheral carcinoids usually measure less than 3
cm, may not show a bronchial relationship, and appear as
well-defined lobulated nodules or masses, sometimes with
necrosis when the tumor is large. Both typical and atypical
carcinoids show good contrast enhancement on CT ( > 30 HU)
and may be associated with reactive or metastatic hilar or me-
diastinal lymphadenopathy [3,4] . 
Metastases occur in 15% of typical carcinoid tumors and
30%-50% of atypical carcinoid tumors of the lung, and usu-
ally involve the liver, bone, adrenal glands, and brain [4] . The
liver is the most common site of NET metastasis and gastroin-
testinal NETs are the most common primary tumors of these
metastases (37%-55% of cases) [4] . However, in a minority (5%-
14%) of patients with NET liver metastases, the primary tumor
cannot be identified [7] . 

Metastatic NETs of the liver typically appear as solid, hy-
pervascular masses on imaging. The typical imaging presen-
tation of NETs in the liver (including metastases) are solid
and hypervascular. With contrast-enhanced imaging, tumors
show marked contrast-enhancement in the arterial and por-
tal phases and commonly show a major lesion surrounded by
several satellite nodules [4] . The arterial hyperenhancement
is due to a rich hepatic arterial supply [4] . On magnetic reso-
nance imaging, NETs in the liver have low signal intensity on
T1-weighted images and high signal intensity on T2-weighted
images [5] . 

Earlier reports have described that NETs in the liver are typ-
ically solid and can be accompanied by cystic components [6] .
However, metastatic NETs of the liver rarely present as pseu-
docystic or predominantly cystic masses. The imaging find-
ings of a pseudocystic lesion of the liver, in the absence of
clinical symptoms, can imply several differential diagnoses,
ranging from infectious diseases such as echinococcal cysts
and benign lesions such as simple biliary cysts and biliary cys-
tadenomas, to primary or metastatic malignancies [7] . Cystic
hepatic metastases may occur due to necrosis and cystic de-
generation of rapidly growing hypervascular tumors or as a
manifestation of mucinous colonic or ovarian adenocarcino-
mas [8] . Our search of the English literature yielded 12 case
reports that described pseudocystic or predominantly cystic
liver metastases [6,7,9–15] , and we evaluated the clinical fea-
tures and imaging findings of these cases. This group con-
sisted of 4 men and 8 women with a mean age of 60 years
(range, 48-68). Of the patients who were symptomatic (11/12
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cases, 92%), 42% (5/12 cases) presented with typical carcinoid
syndrome, such as flushing and diarrhea, 33% (4/12 cases) pre-
sented discomfort of the abdomen and/or a palpable hepatic
mass, and 25% (3/12 cases) presented abdominal pain and dis-
comfort of the abdomen. A single nodule (with or without
several small satellites) ranged in size from 7 cm to 20 cm
in diameter (a measurement of the size of the nodule was
given in only 10 cases). Tumors were detected as a pseudo-
cystic mass in 9/12 cases; however, tumors detected as a cys-
tic mass contained a solid component in the published im-
ages in 3/12 cases. These previous reports concluded that the
pseudocystic appearance of the metastasis tumor was due
to central necrosis or intratumoral hemorrhage from macro-
scopic and microscopic examination, as with our case. The
increase in size of hepatic cysts which appeared after the re-
section of carcinoid tumors increase and the detection of in-
tracystic hemorrhage were findings suspect of pseudocystic
metastases. 

The primary lesion was detected in 5 cases (42%) and they
all originated from the ileum. To the best of our knowledge,
this is the first report of pseudocystic metastases of the liver
from an atypical lung carcinoid tumor that were found as sim-
ple cysts at first and which changed to hemorrhagic cysts over
time. 

With FDG-positron emission tomography, NETs both ex-
hibit lower FDG uptake than expected for malignant tumors
and show increased FDG uptake associated with their high
metabolic activity and malignant potential [3] . In our patient,
we did not detect increased FDG uptake by the liver tumors.
The absence of increase in FDG uptake was seemingly caused
by remarkable cystic degeneration with hemorrhage and a
scarce solid component. 

Somatostatin receptor scintigraphy using 111 In-octreotide
is the most widely used technique for the evaluation of NETs
as it can reveal radiologically occult lesions and unsuspected
metastatic disease [3,4] . A previous case report has shown a
liver mass mainly with a cystic component which revealed no
accumulation with somatostatin receptor scintigraphy [7] . 

Surgical resection is the only curative treatment for re-
sectable lung carcinoid tumors. The preferred treatments are
lobectomy and pneumonectomy. Surgery may also be consid-
ered in patients with advanced/metastatic disease, and com-
plete surgical resection of the primary tumor and metastases
can often be recommended [1] . Complete resection of NET
liver metastases leads to an improved prognostic outcome:
5-year overall survival rates higher than 70% are reported, de-
spite recurrences developing in up to 80% of patients. Thus,
the rationale to remove NET liver metastases, once technically
feasible, is established [5] . 

Conclusion 

Cystic degeneration of metastatic liver carcinoid tumors may
occur due to ischemic necrosis or intratumoral hemorrhage of
the tumor. When a growing cystic lesion is found in the liver
of a patient with a history of lung carcinoid tumors, pseudo-
cysts caused by cystic degeneration of a carcinoid metastasis
should be considered as a differential diagnosis. 
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