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Introduction

Neuroendocrine carcinoma (NEC) of the gallbladder (GB) is 
a rare primary tumor, accounting for approximately 4% of all 
GB cancers1 and approximately 0.2% of all NECs of gastro-
intestinal origin. Metastases to the GB are also uncommon 
with, 5.8% seen in a large autopsy study by Abrams et al. and 
4.8% in a retrospective institutional study.2,3 The most com-
mon metastatic neoplasms to the GB include melanoma, 
renal cell carcinoma (RCC), and breast carcinoma more 
commonly reported in Western countries; with gastric, liver, 
and colorectal carcinomas more commonly seen in Eastern 
countries.4 Metastatic cases of non-small-cell lung carci-
noma are few (four reported cases).5 Herein we report a case 
of metastatic large-cell neuroendocrine carcinoma (LCNEC) 
from a lung primary in a patient undergoing treatment for 
lung adenocarcinoma previously diagnosed elsewhere. To 
our knowledge, we present the first instance of metastatic 
lung LCNEC to the GB reported in the English literature.

Case report

A 75-year-old female presented for positron emission 
tomography/computed tomography (PET/CT) imaging for 

follow-up restaging for a lung adenocarcinoma, diagnosed 
elsewhere 2 months prior, with brain metastases, for which 
chemotherapy and radiation had been ongoing. Her treatment 
regimen over the prior 2 months included weekly chemother-
apy with paclitaxel (45 mg/m2) and carboplatin AUC (area 
under the curve; 2 mg/mL) with concurrent radiation therapy 
to the lung. She additionally received stereotactic body radia-
tion therapy (SBRT) to the brain metastases over 5 fractions 
administered concurrently with the aforementioned chemora-
diation for her lung cancer (Table 1). The patient was a former 
smoker with a 25 pack per year history. She had quit 31 years 
prior to her diagnosis of a lung malignancy. There was no his-
tory of alcohol or illicit drug use. This PET/CT scan demon-
strated a decrease in the size of her lung mass and a 2 cm 
hypermetabolic polypoid mass in the GB (Figure 1) highly 
concerning for a primary GB carcinoma that was first seen on 
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prior PET/CT. The patient endorsed recurrent right upper 
quadrant pain with spontaneous resolution. Her past medical 
history was also significant for a remote history of triple-neg-
ative left breast cancer, diagnosed at 45 years of age and previ-
ously treated with mastectomy and chemoradiation (additional 
prior treatment details unknown). Her family history was sig-
nificant for breast cancer in her maternal grandmother (age 
85), esophageal cancer in her maternal grandfather (age 65), 
colon cancer in her maternal uncle (age 71), and colon cancer 
in her mother (age 80). Due to the patient’s history and family 
history, obtaining genetic testing to rule out a hereditable can-
cer syndrome was discussed with oncology, although there is 
no record of this testing being completed. Hepatobiliary surgi-
cal consultation was subsequently obtained, and radical chol-
ecystectomy was performed.

The GB grossly demonstrated a polypoid fundic mass on 
the hepatic side of the GB wall, with focal discoloration of the 
overlying mucosa (Figure 2). Histologically, sections demon-
strated a hypercellular tumor with areas of geographic necro-
sis the adjacent GB mucosa was unremarkable (Figure 3(a)). 
On higher power, a sheet-like arrangement and vague 
organoid pattern could be appreciated. Cytologically, the 
cells demonstrated variable amounts of cytoplasm, with 

vesicular–granular chromatin, prominent nucleoli, frequent 
mitotic figures, apoptotic bodies, and pleomorphism (Figure 
3(b)). Immunohistochemical (IHC) analysis demonstrated the 
cells were positive for synaptophysin (Figure 3(c)), chro-
mogranin, cytokeratin 7, and TTF1; with a Ki67 proliferative 

Table 1. Oncologic treatment summary.

Oncologic treatment summary

Diagnosis of lung 
malignancy with brain 
metastases
Paclitaxel
Carboplatin
Radiation to Lung
Stereotactic body 
radiation therapy to 
brain metastases
Durvalumab initiated
Suspected primary 
gallbladder cancer seen 
on imaging

2 months 
later

Cholecystectomy 
Performed
Durvalumab 
stopped

2 weeks 
later

Numerous 
new brain 
metastases 
developed and 
whole brain 
irradiation 
given

4 weeks 
later

Disease 
progression 
with multiple 
vertebral 
body osseous 
metastases, 
palliative spinal 
radiation given
Patient 
transitioned to 
hospice care

9 weeks 
later

Patient 
expired

Figure 1. Representative axial positron emission tomography/computed tomography (PET/CT) images demonstrating the gallbladder 
mass (arrows, CT image on left with corresponding PET image on right).

Figure 2. Gross photograph of polypoid fundic gallbladder mass.
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index of approximately 80% (Figure 3(d)). The findings were 
most consistent with an LCNEC involving the GB. No neo-
plastic precursor lesions were seen in the surrounding GB. 
Due to the rarity of this neoplasm, and the patient’s clinical 
history, a metastasis could not be entirely excluded. Further 
investigation including review of outside pathology slides in 
conjunction with additional stains revealed the lung primary 
to be best classified as an LCNEC, with the GB tumor thus, 
representing a metastasis.

The patient’s post-operative course was largely unre-
markable, and she was discharged after a short hospital stay. 
However, 2 weeks following her surgery, additional brain 
metastases developed, for which whole brain radiation was 
administered and platinum-based chemotherapy was dis-
cussed. Approximately 1 month after this, unilateral hip and 
leg pain ensued. A restaging PET scan demonstrated new 
widespread hypermetabolic lesions in the thoracic and lum-
bar spine, ribs, pelvis, and thyroid. Palliative spinal radiation 
was administered before transitioning to hospice care; the 
patient passed away shortly thereafter. The interval between 
the diagnosis of her metastatic GB NEC and death was 
112 days (Table 1).

Discussion

NEC is a rare primary tumor of the GB, of which the most 
common primary malignant neoplasm encountered is 

adenocarcinoma.6,7 GB NECs typically present in older 
adults during the seventh decade of life, more frequently in 
females than males.8 These may arise anywhere within the 
GB, are more commonly small cell in morphology rather 
than large cell, with up to one-third displaying mixed mor-
phology with an adenocarcinoma component.8 A precursor 
lesion (intracholecystic papillary neoplasm, ICPN) may be 
seen in up to 17% of cases.6,7 These highly aggressive neo-
plasms have a poorer prognosis than conventional adenocar-
cinoma, most present with advanced disease at diagnosis, 
with a median survival time <1 year, and 5 and 10-year sur-
vival rates of 20% and 0%.8 Neuroendocrine cells are not 
normal constituents of the GB mucosa, which has con-
founded understanding of the pathologic sequence of events 
in GB-NEC. Hypothetical etiologies include differentiation 
from GB stem cells, metaplasia of the GB epithelium from 
chronic cholecystitis, and the transdifferentiation of GB ade-
nocarcinomas into NECs.7,9,10 Immunohistochemically, GB 
NECs express typical neuroendocrine markers synpatophy-
sin (94%) and chromogranin (71%), CK7 (67%), and TTF1 
(31%), with a high Ki67 (median 75%).6,7

Metastases to the GB are also rare occurrences (Table 2). 
One post-mortem study demonstrated only 5.8% of patients 
with cancer to have GB metastasis at time of autopsy.3 An 
institutional retrospective study evaluated 417 malignant 
cholecystectomies of which 20 (4.8%) were metastases, 
most commonly being gastric, colonic, and hepatic in 

Figure 3. Hematoxylin & eosin (H&E) and immunohistochemical (IHC) stains of the gallbladder mass. (a) Low-power H&E image 
showing adjacent normal gallbladder mucosa and the hypercellular tumor with geographic necrosis visible (20×). (b) High-power H&E 
image demonstrating vaguely organoid cellular architecture, the cells show variable cytoplasm with frequent mitoses and apoptosis 
(200×). (c) IHC stain for synaptophysin is diffusely positive (20×). (d) IHC stain for Ki67 demonstrates a proliferative index of 
approximately 80% (20×).
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origin.2 Subsequently, Choi et al.4 looked at GB metastases 
with a focus on evaluating differing computed tomography 
(CT) characteristics whereby adenocarcinomas tended to 
display an infiltrative appearance with wall thickening on 
CT, while non-adenocarcinomas tended to form a polypoid 
mass; gastric, renal, and liver origin were most commonly 
seen. In both of these Eastern studies, none of the reported 
GB metastases were of pulmonary origin.2,4 Other common 
reported GB metastases include breast and melanoma, with 
rare cases of lung primaries.5 Tanaka et al.11 have previously 
reported a case of a metastatic lung LCNEC to the GB, with 
this current case representing the first reported the in the 
English literature.

Conclusion

Given the rarity of primary NECs of the GB, it is imperative 
to rule out a metastatic etiology in this scenario. IHC analy-
sis does not aid in definitively excluding metastasis as the 
IHC profile described earlier is seen in primary lung NECs 
in addition to extrapulmonary visceral NECs. If a precursor 
lesion such as ICPN is present, this is helpful to support a 
primary GB NEC; however, a precursor lesion is not seen in 
the majority of cases. In addition, molecular analysis may 
not offer additional benefit as some of the molecular aberra-
tions in both lung and GB NECs are shared, some of which 

may also be seen in their adenocarcinoma counterparts.6,12 
Hence, clinical and radiologic correlation is paramount with 
comparison to prior diagnosed malignancies if applicable.
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Table 2. Summary of metastases to gallbladder from literature.

Study GB metastases reported

Abrams et al.3 Stomach cancer (17 of 119 (14.3%) stomach cancer autopsy cases)
Pancreatic cancer (4 of 32 (13%) pancreatic cancer autopsy cases)
Ovarian cancer (7 of 64 (11%) ovarian cancer autopsy cases)
Breast cancer (11 of 167 (6.6%) breast cancer autopsy cases)
Colon cancer (6 of 118 (5.1%) of colon cancer autopsy cases)
Rectal cancer (3 of 87 (3%) rectal cancer autopsy cases)
Lung cancer (3 of 160 (1.9%) lung cancer autopsy cases)

Yoon et al.2 Stomach cancer (n = 8)
Colorectum cancer (n = 3)
Liver cancer (n = 2)
Kidney cancer (n = 2)
Skin cancer (n = 2)
Extrahepatic bile duct cancer (n = 1)
Uterine cervical cancer (n = 1)
Appendix cancer (n = 1)

Tanaka et al.11 Large-cell carcinoma from lung
Jeong et al.5 Non-small cell lung cancer (squamous cell carcinoma)

3 additional cases of non-small cell lung cancer cited
Melanoma (in up to 20% of cases)

Choi et al.4 Stomach cancer (n = 8)
Renal cell carcinoma (n = 4)
Hepatocellular carcinoma (n = 3)
Colon cancer (n = 2)
Ovarian cancer (n = 1)
Skin cancer (n = 1)
Duodenual cancer (n = 1)
Uterine cervical cancer (n = 1)



Syposs and Agostini-Vulaj 5

ORCID iDs

Chauncey Syposs  https://orcid.org/0000-0003-3702-1123

Diana Agostini-Vulaj  https://orcid.org/0000-0002-3847-0302

References

 1. Chen C, Wang L, Liu X, et al. Gallbladder neuroendocrine 
carcinoma: report of 10 cases and comparision of clinico-
pathologic features with gallbladder adenocarcinoma. Int J 
Clin Exp Pathol 2015; 8(7): 8218–8226.

 2. Yoon WJ, Yoon YB, Kim YJ, et al. Metastasis to the gallblad-
der: a single-center experience of 20 cases in South Korea. 
World J Gastroenterol 2009; 15(38): 4806–4809.

 3. Abrams HL, Spiro R and Goldstein N. Metastases in carci-
noma. Analysis of 1000 autopsied cases. Cancer 1950; 3(1): 
74–85.

 4. Choi WS, Kim SH, Lee ES, et al. CT findings of gallblad-
der metastases: emphasis on differences according to primary 
tumors. Korean J Radiol 2014; 15(3): 334–345.

 5. Jeong YS, Han HS, Lim SN, et al. Gallbladder metastasis of 
non-small cell lung cancer presenting as acute cholecystitis. 
Chin J Cancer Res 2012; 24(3): 249–252.

 6. Lee SM and Sung CO. Neuroendocrine carcinomas of the 
gallbladder: a clinicopathologic and immunohistochemical 

analysis of 34 resected cases. Am J Surg Pathol 2020; 44(10): 
1308–1321.

 7. Reid MD, Roa JC, Memis B, et al. Neuroendocrine neo-
plasms of the gallbladder. An immunohistochemical and 
clinicopathologic analysis of 29 cases. Lab Investig 2017; 
97: 196A.

 8. Klimstra DS, Lam AK, Paradis V, et al. Tumours of the gall-
bladder and extrahepatic bile ducts. In: Hamilton SR and 
Aaltonen LA (eds) World Health Organization classification of 
tumours: digestive system tumours. 5th ed. Lyon: International 
Agency for Research on Cancer (IARC), 2019, pp. 292–294.

 9. Henson DE, Albores-Saavedra J and Code D. Carcinoma of 
the gallbladder. Histologic types, stage of disease, grade, and 
survival rates. Cancer 1992; 70(6): 1493–1497.

 10. Acosta AM and Wiley EL. Primary biliary mixed adenon-
euroendocrine carcinoma (MANEC): a short review. Arch 
Pathol Lab Med 2016; 140(10): 1157–1162.

 11. Tanaka T, Sekimura A, Tanaka H, et al. Gallbladder metasta-
sis of large cell lung cancer. Kyobu Geka 2009; 62(12): 1069–
1072.

 12. Lantuejoul S, Fernandez-Cuesta L, Damiola F, et al. New 
molecular classification of large cell neuroendocrine carci-
noma and small cell lung carcinoma with potential therapeutic 
impacts. Transl Lung Cancer Res 2020; 9(5): 2233–2244.

https://orcid.org/0000-0003-3702-1123
https://orcid.org/0000-0002-3847-0302

