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Abstract: [ Objective] To summarize the CT and MRI imaging features of gallbladder neuroendocrine tumor.
[ Methods ] CT and MRI data of 10 patients with gallbladder neuroendocrine tumors proven by surgical pathology
between January 2010 and May 2018 were retrospectively analyzed. Among them, 6 patients underwent CT examination,
3 underwent MRI examination, and 1 patient underwent both CT and MRI examinations. The size, morphologic features
and contrast enhancement pattern of gallbladder tumors, and the presence of liver metastasis, bile duct and perihepatic
metastasis, lymph node metastasis, and the presence of gallbladder stone were assessed. [ Results] Among these 10 cases
of gallbladder neuroendocrine tumor, the largest dimension of tumors ranged from 39 mm to 120 mm. The tumors manifest-
ed as a mass protruding into the lumen with a broad base adhering to the wall of the gallbladder. In 7 patients who had un-
dergone CT examination, the tumors manifested as an irregular mass with soft tissue density on CT. In 4 patients who had
undergone MRI, the tumors showed homogeneous iso—intense signal on T\—weightedimaging, heterogenous hyper—intense

signal on T,—weighted imaging, and limited diffusion on diffusion—weighted imaging. All tumors in 10 patients showed
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moderate , heterogeneous and persistent enhancement. Eight patients had liver metastasis, among whom 7 had metastases

in liver segments 4 and 5, and 1 had multiple metastases in other liver segments. Six patients had bile duct invasion and

3 had hilar fat invasion. Seven patients had lymph node metastasis. One patient had gallstone. [Conclusion] Gallbladder

neuroendocrine tumor has certain characteristic CT and MRI findings, such as a large mass in gallbladder, which tends to

invade adjacent liver parenchyma, and extend along gallbladder neck and gallbladder ducts, accompanied with hepatic

portal and retroperitoneal lymph node metastasis, and hilar fat invasion.
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Table 1 Main CT and MRI imaging features of 10 patients with gallbladder neuroendocrine tumor

Age CT/ Size . CT density or MRI  Adjacent tissue Liver Lymph node Pathological
No. Se Morphologic features . . . . . . . . .
/years MRI /mm signal intensity mvasion metastasis metastasis diagnosis
I Female 69 CT 90x40x40  Irregular mass and a Soft tissue density Absent Liver segments Absent Small cell
broad base adhering to 4 and 5 neuroendocrine
the wall of the gallbladder metastases carcinoma
. (G3)
MRI Homogeneous iso—
intense signal on T,WI,
heterogenous hyper—
intense signal on T,WI
and limited diffusion
on DWI
2 Male 74 MRI 85%x40x25 Extensive thickening of Homogeneous iso— Bile duct Absent Absent Mixed
gallbladder wall intense signal on T\WI, invasion and adenoneuroend
heterogenous hyper— hilar fat ocrinoma (G2)
intense signal on T,WI invasion with bundle
and limited diffusion invasion
on DWI
3 Male 42 MRI 120x45%40 Irregualr mass in the wall ~ Homogeneous iso— Absent Liver segments Present Mixed
of the gallbladder intense signal on T, WI, 4 and 5 adenoneuroend
heterogenous hyper— metastases ocrinoma (G2)
intense signal on T,WI
and limited diffusion
on DWI
4  Male 44 CT 80x50x38 Irregular mass in the wall Soft tissue density Bile duct Multiple Absent Large cell
of the gallbladder invasion and hepatic and neuroendocrino
hilar fat peritoneal ma (G1)
invasion metastases ,
Peritoneal
metastasis
5 Female 55 CT 90x50x30  Irregular mass in the Soft tissue density Bile duct Liver segments Present  Mixed adenoid
gallbladder duct invasion and 4 and 5 neuroendocrino
hilar fat metastases and ma (G2)
invasion peritoneal
metastasis
6 Male 50 CT 110x50%50 Irregular mass in the wall ~ Soft tissue density Bile duct Liver segments Present Small cell
of the gallbladder invasion 4 and 5 neuroendocrine
metastases carcinoma
(G3)
7 Male 62 CT 120x92x93 Irregular mass in the wall ~ Soft tissue density Bile duct Liver segments Present Small cell
of the gallbladder invasion 4 and 5 neuroendocrine
metastases carcinoma
(G3)
8 Male 65 CT 120X90X90 Irregular mass in the wall Soft tissue density Absent Absent Present Mixed
of the gallbladder adenoneuroend
ocrinoma (G2)
9 Female 56 CT 39x18x15 Irregular mass in the wall  Soft tissue density Absent Liver segments Present Small cell
of the gallbladder 4 and 5 neuroendocrine
metastases carcinoma
(G3)
10 Female 55 MRI 120x90x90 Extensive mass in the Homogeneous iso— Bile duct Liver segments Present Mixed
wall of the gallbladder intense signal on T,WTI, invasion 4 and 5 adenoneuroend
heterogenous hyper— metastases ocrinoma (G2)

intense signal on T,WI
and limited diffusion
on DWI

TiWI: Ti—weighted imaging; T-WI: T-—weighted imaging; DW1I: diffusion-weighted imaging.



A 44-year old male with a large cell neuroendocrine tumor of gallbladder. Unenhanced CT image (A) shows an irregular mass in the gallblad-

der with soft tissue density (arrow) and fat invasion around the liver and the gallbladder fossa, and a metastatic nodule in liver segment 5 (arrow-

head). Arterial phase (B), portal venous phase (C) and equilibrium phase (D) contrast—enhanced images show the gallbladder mass (arrows) with

moderate, heterogeneous, persistent enhancement, and the metastatic nodule of liver segment 5 (arrowhead) with rim enhancement. Coronal portal

venous phase images (E,F) show the gallbladder mass with perihepatic (arrow) and gallbladder fossa fat invasion (arrowhead), and multiple meta-

static nodules in liver segments 4, 5 and 8 (arrow) and hilar lymph node metastasis (arrowhead ). Maximum intensity projection of arterial phase con-

trast—enhanced image (G) shows that the gallbladder mass is supplied by the gallbladder artery (arrow ). Micrograph of HE staining (magnificationx

100, H) shows that tumor cells are densely distributed and have a small size , few cytoplasm and dark nuclei.
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Fig.1 CT findings of a gallbladder neuroendocrine tumor
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A 69-year old female with a small cell neuroendocrine tumor of gallbladder. Fat-suppressed T.—weighted image (A ) shows the nodule tumor

in the gallbladder nodule with slightly hyper—intense signal (arrow ). Ti—weighted image (B) shows the gallbladder tumor with iso—intense signal
(arrow ). Diffusion—weighted image (C) shows limited diffusion of the gallbladder lesion (arrow) and the metastatic nodules (arrowhead) in liver
segments 4 and 5. Transverse (D) and coronal portal venous phase contrast—enhanced MR images (E) show moderate , heterogeneous , persistent
enhancement of the gallbladder mass (arrows ), and rim enhancement of the metastatic lesion in liver segment 4. Micrograph of HE staining (magnifi-
cation X100, F) shows that tumor cells are densely distributed and have a small size , few cytoplasm and dark nuclei.
B2 FBEMEN S ER MRI R
Fig.2 MRI findings of gallbladder neuroendocrine tumor
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