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Abstract

Gallbladder metastasis (GM) is a rare condition, often with a late diagnosis or detected upon autopsy. There is no
extensive literature on the imaging diagnosis of GM. Here we present a comprehensive review of the literature with
the aim of helping to interpret the clinical findings and imaging features of such patients. Few studies on GM are
reported in literature. GM by melanoma accounts for about 55.6% of cases. The remaining cases origin from breast
cancer (13.6%), hepatocellular carcinoma (13.6%), renal cell carcinoma (6.8%), lung cancer (4.5%), lymphoma (3.5%)
and gastric cancer (2.4%). The most common clinical presentation of GM is abdominal pain from cholecystitis due to
obstruction of the cystic duct. The main ultrasound (US), computed tomography (CT) and magnetic resonance imag-
ing (MRI) findings that clinicians and radiologists should consider in their everyday medical activity were discussed.
The diagnosis of GM was often achieved through a combination of more than one imaging modality. In more than
90% of cases, the diagnosis of GM is often late and combined with other organs involvement in the terminal stage of
the malignancy. The knowledge of the clinical features and different imaging techniques through careful evaluation
of the gallbladder can help to achieve early diagnosis and avoid misdiagnosis or false negative results.

Keywords: Gallbladder, Neoplasm metastasis, Ultrasound imaging, Tomography (X-ray computed), Magnetic
resonance imaging

Keypoints in the context of diffuse metastatic disease with a very
poor prognosis, and it is not commonly identified in live
patients [3, 4]. Moreover, GM by melanoma accounts for
about 55.6% of cases, the remaining cases origin from
breast cancer (13.6%), hepatocellular carcinoma (13.6%),
renal cell carcinoma (6.8%), lung cancer (4.5%), lym-
phoma (3.5%), gastric cancer (2.4%) [3—10]. The most
common clinical presentation of GM is abdominal pain
from cholecystitis due to obstruction of the cystic duct.

The diagnosis of GM was often achieved through a com-

+ GM can occur in melanoma, renal, breast, hepatocel-
lular, lung and gastric cancer.

+ GM diagnosis is often achieved through a combina-
tion of more imaging modalities.

+ Knowledge of different imaging features can help to
achieve an early diagnosis.

Background

Gallbladder metastasis (GM) is a rare condition, often
with a late diagnosis or detected upon autopsy [1, 2]. Few
studies on GM are reported in literature. The involve-
ment of the gallbladder in these cases is usually described
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bination of more than one imaging modality. In more
than 90% of cases, the diagnosis of GM is often late and
combined with other organs involvement in the terminal
stage of the malignancy [3-76]. With this comprehensive
review we present an overview on GM pointing out the
main Ultrasound (US), computed tomography (CT) and
magnetic resonance imaging (MRI) findings that clini-
cians and radiologists should consider in their everyday
medical activity.
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Melanoma

Melanoma is an aggressive cancer that usually arises
from the skin; it is highly metastatic and originates from
melanocytes—dendritic pigment-containing cells located
in the basal layer of the skin, eye, mucosa of the upper
respiratory tract, gastrointestinal tract and lymph nodes
[5]. Only 2-4% of patients affected by cutaneous mela-
noma have gastrointestinal metastases; the most com-
mon sites are the small bowel, colon and stomach [3].
Melanoma metastatic to the gallbladder, although rarely
encountered, accounts for about 55.6% of cases of tumor
metastases found in this organ [3-46]. Its propensity
for hematogenous spread to abdominal locations could
explain its occasional seeding of the gallbladder. Clini-
cally, these tumors are often asymptomatic, as evidenced
by the discrepancy between the number of published
case reports and the rate of detection at autopsy [5-7]. As
would be expected, the most common presentation for
GM from melanoma is cholecystitis [7-11], most likely
due to obstruction of the cystic duct by the tumor mass
[12]. Dong et al. [13] reported that 21.1% of gallbladder
melanoma cases (4 out of 19) had primary lesions and
27.3% (3 out of 11) had symptomatic metastatic disease
[6, 8—12, 15-35]. Cases of associated jaundice and biliary
fistulae have also been reported [15, 30]. Several modali-
ties have been employed to assess tumors of the gallblad-
der, including US, CT, MRI [12, 14, 19, 31, 36-41]. CT
currently represents the first choice and the most widely
used method for the staging, surveillance and assessment
of therapeutic response in melanoma patients. However,
US may represent the initial examination for the assess-
ment of the gallbladder in patients with an unknown
melanoma. Moreover, contrast-enhanced US (CEUS) and
MRI can be useful when CT findings are inconclusive
(77, 78].

CT and MRI may show focal thickening of the gallblad-
der wall or intraluminal masses with arterial enhance-
ment after endovenous contrast administration similarly
to other hypervascular metastasis. GM from melanoma
are generally larger than 1 cm and attached to the gall-
bladder wall. If the mass involves the biliary tree, ductal
dilation and intraluminal masses may be visualized. The
melanin content results hyperdense on unenhanced CT
images and hyperintense on T1-weighted (T1w) MRI
thus supporting the differential diagnosis with other pri-
mary or secondary gallbladder lesions. However, in case
of low melanin content or in presence of hemorrhage and
necrosis the signal may be variable [79]. Moreover, the
diffusion weighted imaging (DWI) shows restricted diffu-
sion. On US, the typical appearance of GM due to mela-
noma is that of single or multiple broad base mass with a
low-moderate echogenicity due to the low reflectivity of
melanin. Moreover, color doppler and CEUS may play a
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complementary role for the diagnosis of malignancy [79].
In fact, although these findings are non-specific for mela-
noma, the presence of flow signal on Color Doppler rules
out the presence of biliary sludge and cholesterol polyps
while an early wash-out on CEUS suggests malignancy
[80]”

Renal cell carcinoma

Renal cell carcinoma (RCC), about 70% of which is
caused by clear cell RCC, has a propensity to metastasize
to uncommon sites, even many years after diagnosis of
the primary lesion. About one-third of patients with this
cancer develop metastases [47]. However, even in these
patients, GM is extremely uncommon [47]. Very few
cases of RCC metastatic to the gallbladder are reported
in literature [47-52]. In these studies, diagnosis was
made more often using a combination of more imaging
methods including US, CT, MRI, and endoscopic US.
Among the cases reported in the literature, GM had no
gastrointestinal symptoms in five cases [48-52]. Gas-
trointestinal symptoms, such as abdominal pain, nausea
and vomiting, were reported in only one case [51]. Two
peculiar clinicopathological features are recognized in
gallbladder metastases from renal cell carcinoma. First,
differently to primary gallbladder tumors, there is a clear
male predominance and the association with gallstones is
low in GM from renal cell carcinoma. Second, the hema-
togeneous spread to the gallbladder usually develop as
serosal implants and grow progressively as intralumi-
nal pedunculated masses [47]. Imaging are usually non-
specific. Compared to primary tumors, GB metastasis
from renal cell carcinoma shows a hypervascular pattern
with early wash-in and wash-out [81]. US represents a
useful first-line method, highlighting non-specific find-
ings such as masses at the body of the gallbladder with
a smooth surface and slightly inhomogeneous inner ech-
oes. On MRI, GB metastasis show a high signal intensity
on T2-weighted images (T2w) and a restricted diffusion
on DWI with lower apparent diffusion coefficient (ADC)
than benign lesions. Tlw MR findings also correlated
with the histologic appearance. A rim of high intensity on
T1w images corresponded to marked subepithelial hem-
orrhage; hypervascularity and intratumoral hemorrhage
are well known characteristic findings of renal cell carci-
noma [47, 51, 52].

Lung cancer

Most gallbladder metastases by lung cancer are often
detected metachronously. GM from non-small cell lung
cancer (NSCLC) can be frequently symptomatic present-
ing as acute cholecystitis [53]. This finding may be due to
the aggressiveness of the primary tumor. Imaging find-
ings are non-specific. Due to the hematogenous diffusion
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to the gallbladder, GM initially occur as small flat nodules
below the mucosal layer and then grow as pedunculated
nodules [47]. Usually GM are large hyperechoic (US) or
hyperdense broad-based lesions (CT), greater than 1 cm
in diameter and rarely associated with gallstones [54—56].

Breast cancer

Most of the rare case of GM from breast cancer are
related with lobular histology [59, 82]. According to lit-
erature data, there is no evidence of a particularly useful
imaging method with typical features for breast carci-
noma metastases. Conventional diagnostic methods are
non-specific. In fact, US, CT and MRI may show an
enlarged gallbladder with or without endoluminal sludge,
signs of wall inflammation and inhomogeneous wall
masses. Among the cases reported in literature, all cases
of GM were associated with symptoms of cholecystitis.
Medical history, location of pain, fever, leukocytosis, and
presence of jaundice are necessary to pursue the final
diagnosis [64—67].

Hepatocellular carcinoma

Hepatocellular carcinoma (HCC) can metastasize to the
gallbladder by four possible routes: the hematogenous
route via the portal venous system, usually with portal
vein tumor thrombosis (1), the lymphatic route (2), direct
invasion (3) and peritoneal dissemination (4) [83]. Imag-
ing findings are non-specific and a preoperative diagnosis
of GM from HCC is difficult. About half of the cases may
develop acute cholecystitis. GM can appear as an asym-
metric gallbladder wall thickening on US, CT and MRL
Moreover, tumor thrombosis in the portal vein or in the
cholecystic veins can be observed, with or without an
apparent tumor mass in the gallbladder wall [69-72].

Gastric cancer

Only three studies on GM from gastric cancer were
found in literature. In 2009 Yoon et al. analyzed 417 cases
of gallbladder malignancies and firstly reported the gas-
tric origin of GM. More in detail, eight cases of GM from
gastric cancer (seven adenocarcinoma and one signet
ring cell carcinoma) were reported over a total of 20 GM.
The other two studies were case reports. One of them
described a case of GM due to gastric adenocarcinoma
and the other one reported on a GM due to signet ring
cell gastric carcinoma presenting with an acute cholecys-
titis. In fact, patients can be asymptomatic or present
obstructive jaundice, when the tumor is located in the
common bile duct, and right upper abdominal pain due
to acute cholecystitis. Imaging findings were non-specific
and included US or CT asymmetrical wall thickening and
fixed filling defects in the gallbladder lumen [74, 75, 84].
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Lymphoma

GM due to lymphoma include B-cell lymphoma, mantel
cell lymphoma and T-cell lymphoma. In general, they
have a better prognosis than the other GM. The histology
is characterized by a dense lymphoid infiltrate composed
of lymphoid cells, positive for CD20 and Bcl-2. Imaging
can be completely normal. Pathologic findings include a
slightly thickened gallbladder wall, with or without gall-
stones, cholesterolosis and retroperitoneal lymph nodes
[76].

Ultrasound and contrast-enhanced ultrasound

On US, GM appears as a single or multiple mural nod-
ules protruding into the lumen. The nodules usually have
a large base, and their echogenicity is generally lower
than usually seen in cholesterol and hyperplastic polyps
[85]. Usually, a combined finding of biliary sludge and
stones can be seen, and B-mode imaging can show the
characteristic images of cholecystitis, sometimes due to
obstruction of the cystic duct by the tumor mass [85, 86].
A slight mural thickening can be present in combination
with luminal vegetations. Phillips et al. [87] separated
the US features into four patterns: (A) focal thicken-
ing; (B) intraluminal mass without acoustic shadowing;
(C) a polypoid or irregular mass; and (D) a gallbladder
with indistinct walls. The B-mode US image may show
a lumen completely filled with content in which it is dif-
ficult to differentiate between tumefactive biliary sludge
and parietal masses (Fig. 1a). Color-flow Doppler analy-
sis is non-specific and in fact can show an avascular sig-
nal (Fig. 1b), a single central vascular pedicle or multiple
spot-like or band-like flow signals. Spectral analysis can
reveal an arterial, relatively low-resistance flow, which
is a non-specific finding. Differential diagnosis with
B-mode and color-flow Doppler analysis between poly-
poid lesions and biliary sludge is not easy due to these
non-specific signs found in the detection of GM ([85, 88].
CEUS is able to differentiate between a perfused gallblad-
der lesion and motionless biliary sludge [85].

The GM US and CEUS pattern is not typical and we
can find a variability of enhancement due to the struc-
ture of the lesions. For example, metastasis with a
large necrotic component may not have enhancement.
Although CEUS is nonspecific for the diagnosis of GM,
it is useful in distinguishing between solid wall lesions
and tumefactive biliary sludge. In these cases, CEUS
shows the enhancement absence of the tumefactive bil-
iary sludge in all phases, with a sensitivity and specific-
ity of 100% [85, 88]. CEUS may show hyper-enhanced
mural tumor nodules and often the loss of gallbladder
wall integrity with infiltration of surrounding liver tis-
sue (Fig. 1C). In some cases, a thin, branching pedicle
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wall that were histologically proved to be metastases from melanoma

Fig. 1 A 56-year-old male hospitalized for right upper abdominal pain with nausea and vomiting. The pain was irradiated to the right scapular
region. His medical history included a total excision of dorsal melanoma 2 years before, with no evidence of metastatic disease at the primary
staging. The B-mode US (a) showed the gallbladder lumen completely filled with heterogeneous content which was difficult to differentiate
between tumefactive biliary sludge and parietal mass. The corresponding color-doppler (b) revealed no vascular signal within the endoluminal
content. CEUS (c) demonstrated the vascularization of 2 polypoid lesions (arrows) protruding into the gallbladder lumen with intense contrast
enhancement in the arterial phase (20 s). The portal venous phase CT images (d, ) confirmed two enhancing mural nodules (arrows) of galbladder

is recognizable at the center of the enhanced lesion
using real-time CEUS; this enhancing pedicle can be
perceptible in the first seconds of microbubble arrival
at the lesion, or even later [79]. Indeed, with the use
of only CEUS it is not possible to make a differential
diagnosis between gallbladder adenocarcinoma and
GM,; it is important to distinguish gallbladder adeno-
carcinoma from GM by taking an accurate anamnesis
of the patient and using other tests that may be help-
ful. The CEUS features of wash-out within 35 s after
administration of the contrast agent, the destruction
of gallbladder wall integrity and infiltration of the
adjacent liver tissue beneath a solid lesion are highly
suggestive features of malignancy [88].

Computed tomography

Few studies have focused on the CT appearance of GM
[89]. Most were case reports and single-center experi-
ences, with an interesting variability in the geographic
distribution of the primary tumor [79, 89]. For exam-
ple, a retrospective analysis by Choi et al. [89] on the
Korean prevalence of GM revealed a high incidence
of gastrointestinal tract tumors, mostly gastric cancer,
followed by HCC and colorectal cancer. On the other
hand, studies of Western countries described a higher
incidence of melanoma, lung cancer, RCC, breast can-
cer and non-Hodgkin lymphoma [79, 90]. Compared to
US, CT has superior sensitivity and specificity to esti-
mate the extent of the primary disease by identifying
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Fig. 2 Axial (a, b) and coronal (c) T2-weighted MRI images of an asymptomatic 59-year-old female underwent surgery for a right scapular
melanoma 4 years before, with no evidence of metastatic disease at the primary staging. MRl was recommended after a US examination reporting
a nonspecific gallbladder mass. The patient was in good general health, nutritional and hydration status. No palpable masses were observed

at the clinical examination. MRl images showed a vegetant endoluminal hypointense mass with broad mural base and focal wall thickening. A
cholecystectomy was performed and a metastasis from melanoma was histologically confirmed

lymphadenopathy, peritoneal carcinomatosis and dis-
tant organ metastasis, including GM [91]. The CT
protocol should include the administration of an intra-
venous contrast agent. CT assessment of the gallblad-
der is based on the location of the GM (fundus, body,
neck, cystic duct, diffuse), its morphology (infiltra-
tive, polypoid, mass-forming), degree and pattern of
enhancement, depth of invasion and signs of concomi-
tant cholecystitis [89]. GM is usually found in the body
of the organ, more often with infiltrative morphology
[89]. The enhancement pattern can be persistent or
show an early wash-in with wash-out as well. The depth
of invasion is usually extended to the muscle layer
(mT1), the perimuscular connective tissue (mT2) or the
serosa (mT3). The mT4 stage, where the lesions spread
to two or more organs, is less frequently observed [79].
CT imaging of GM usually reflects the primary tumor
behavior [79, 89]. For example, wall thickening with
delayed enhancement is more likely associated with
adenocarcinomas whereas hypervascular tumors such
as melanoma, HCC and RCC usually show early wash-
in and wash-out [91]. Of note, Choi et al. identified a
specific pattern of growth based on the primary tumor
type [89]. In more detail, the infiltrative type of GM
was typically observed in adenocarcinoma whereas the
polypoid type was mainly associated with non-adeno-
carcinomatous histology such as melanoma, HCC and
RCC [89]. GM has features similar to those of primary
gallbladder cancers, especially at an early stage. In fact,
infiltrative wall thickening, and polypoid lesions are
two of the three main growth patterns of gallbladder
cancer [92]. Moreover, features of other gallbladder

diseases, including cholecystitis, polyps and adenomy-
omatosis, may overlap with the features of GM on CT
imaging [93] (Fig. 1d, e).

Magnetic resonance imaging

Few studies are currently available on the role of MRI in
GM [79, 94]. In general, the MRI protocol for gallbladder
investigation should include thin slice (<5 mm) axial T1w
images, coronal and axial T2w images, 3D-cholangiopan-
creatic images, axial dynamic contrast enhancement (DCE)
images after intravenous gadolinium contrast agent injec-
tion and DWI [79, 94]. GM usually shows morphologic
features and post-contrast enhancement patterns similar to
those of primary gallbladder carcinomas and, for this rea-
son, differential diagnosis is challenging [79]. In fact, GM
can appear as single or multiple exophytic masses or pol-
yps arising from the gallbladder wall or infiltrative lesions
invading the mucosal, muscular or serosal layer of the gall-
bladder. Similar to gallbladder adenocarcinomas, GM gen-
erally appears iso-hypointense in T1w images and slightly
hyperintense in T2w images (Fig. 2) [79, 95]. MRI plays a
significant role in the differential diagnosis of GM from
malignant melanoma. In fact, melanoma shows high signal
intensity on T1w images, due to the low T1 relaxation time
of melanin, and appears hypointense on T2w images [95].
MRI-DCE imaging is not specific. GM usually shows inho-
mogeneous peripheral enhancement in the arterial phase
and rapid wash-out in the portal venous phase. DW1I evalu-
ates the free Brownian motion of water molecules in tis-
sues and organs. Several studies showed promising results
for differentiating benign gallbladder wall thickening-
associated conditions from malignancy [52]. For example,
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a markedly hypointense ADC map signal directly corre-
lates with malignant gallbladder wall pathology, whereas
a hyperintense ADC map signal is typically observed with
benign conditions. Unfortunately, DWI is not a specific
tool for histopathologic image correlation or for detecting
the nature of metastasis [52].

Conclusion

The diagnosis of GM is usually late and rarely isolated.
Imaging findings are often associated with other organs
involvement in advanced stage of malignancy. For this rea-
son, the, knowledge of the clinical features and different
imaging techniques through careful evaluation of the gall-
bladder can help to achieve early diagnosis and avoid mis-
diagnosis or false negative results.
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