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CASE REPORT
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Abstract
Although non-small cell lung cancer can metastasize to any part of the body, metastasis to the gallbladder is extremely rare. 
We present a case of acute cholecystitis caused by gallbladder metastasis from non-small cell lung cancer. A 66-year-old man 
diagnosed with primary stage IV T4N3M1b non-small cell lung cancer was admitted to our hospital to receive chemotherapy, 
during which he presented with right upper abdominal pain. Abdominal contrast-enhanced computed tomography showed 
an enhanced mass at the neck of the gallbladder and gallbladder distension with obvious wall thickening. Acute cholecystitis 
caused by obstruction of the gallbladder neck by malignancy was suspected. Open cholecystectomy, extrahepatic bile duct 
resection, and Roux-en-Y choledochojejunostomy were performed. Pathological and immunohistochemical examinations 
revealed gallbladder metastasis originating from non-small cell lung cancer. In conclusion, when a patient with lung cancer 
presents with acute cholecystitis, the rare possibility of gallbladder metastasis should be considered.
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Introduction

Non-small cell lung cancer (NSCLC) can metastasize to any 
part of the body. The frequent sites of NSCLC metastasis are 
the pleura, contralateral lung, bone, liver, adrenal glands, 
and brain. Gallbladder metastasis from NSCLC is extremely 
rare; the gallbladder has been recognized as a site of metas-
tasis in only 1.9% of 160 lung cancer cases in a large autopsy 
review [1], and lung cancer metastasis to the gallbladder was 
detected in living patients only in a few clinical cases [2–5]. 

This report presents a rare case of acute cholecystitis caused 
by gallbladder metastasis from NSCLC.

Case report

A 66-year-old man with no relevant medical history pre-
sented with complaints of back pain, which was treated 
using nonsteroidal anti-inflammatory drugs. He was referred 
to our hospital for further examination. Chest contrast-
enhanced computed tomography (CT) showed a mass of 
7 × 5 × 6 cm in the superior segment of the right lower lung 
lobe and the enlargement of lymph nodes in subcarinal 
region and left supraclavicular region (Fig. 1a, b). Abdomi-
nal contrast-enhanced CT revealed a mass in the left adrenal 
gland, indicative of metastasis (Fig. 1c), but there were no 
specific imaging findings in the gallbladder. Whole-body 
18F-2-deoxy-d-glucose (FDG) positron emission tomogra-
phy (PET) revealed an intense uptake corresponding to the 
lesions on CT (Fig. 1d, e, f). PET/CT scan showed no FDG 
uptake in the gallbladder. A transbronchial biopsy did not 
result in a definitive diagnosis. However, both endobron-
chial ultrasound-guided transbronchial needle aspiration 

 *	 Daisuke Satoh 
	 ddds4863@gmail.com

1	 Department of Surgery, Hiroshima City Hiroshima Citizens 
Hospital, 7‑33 Motomachi, Naka‑ku, Hiroshima 730‑8518, 
Japan

2	 Department of Surgery, Akane‑Foundation, Tsuchiya General 
Hospital, 3‑30 Nakajimacho,Naka‑ku, Hiroshima 730‑8655, 
Japan

3	 Department of Gastroenterological and Transplant Surgery, 
Applied Life Sciences, Institute of Biomedical and Health 
Sciences, Hiroshima University, 1‑2‑3 Kasumi, Minami‑ku, 
Hiroshima 734‑8551, Japan

http://crossmark.crossref.org/dialog/?doi=10.1007/s12328-020-01293-3&domain=pdf


352	 Clinical Journal of Gastroenterology (2021) 14:351–357

1 3

for the subcarinal lymph node and biopsy of the left supra-
clavicular lymph node resulted in a definitive diagnosis of 
non-small cell carcinoma. Although it was difficult to diag-
nose the histological type of the NSCLC, the tumor cells 
were negative for thyroid transcription factor-1 (TTF-1), 
Napsin A, and p40 but partially positive for CK14 immu-
nohistochemically. The final diagnosis was primary stage 
IV T4N3M1b NSCLC, and the patient was admitted to our 
hospital to receive first-line chemotherapy with carboplatin 
(area under the curve: 6), and nab-paclitaxel (170 mg/m2) 
was subsequently administered. He was discharged from the 
hospital on the 15th day after starting chemotherapy. After 4 
cycles of this regimen for 4 months, follow-up CT revealed 
increased tumor diameter, leading to suspicion of progres-
sive disease. Repeated biopsy of the left supraclavicular 
tumors revealed a PD‐L1 tumor proportion score of 95%; 
therefore, atezolizumab (1200 mg), an anti‐PD‐L1 immune 
checkpoint inhibitor, was administered every 3 weeks for 2 
cycles as second-line treatment.

Two months after starting atezolizumab, the patient 
returned to our hospital with right upper abdominal pain, 
fever, and nausea. At admission, his vital signs were as fol-
lows: temperature, 38.2 °C; blood pressure, 100/60 mmHg; 
and heart rate, 110  bpm. Laboratory tests revealed an 
elevated white blood cell count with a left shift (17,400/
mm3) and elevated C-reactive protein level (17.09 mg/dL) 

(Table 1). Abdominal contrast-enhanced CT showed an 
enhanced mass at the gallbladder neck and gallbladder dis-
tension with obvious wall thickening (Fig. 2a). However, 
CT revealed that the primary tumor and other metastases 
did not increase in size. Based on these findings, a diagnosis 

Fig. 1   Radiological findings. a Chest contrast-enhanced computed 
tomography (CT) showing a mass measuring 7 × 5 × 6 cm in the supe-
rior segment of the right lower lung lobe and the lymph node enlarge-
ment in the subcarinal region (arrows). b Chest contrast-enhanced CT 
showing a mass in the left supraclavicular region (arrows). c Abdomi-

nal contrast-enhanced CT showing a mass at the left adrenal gland 
(arrows). d–f A positron emission tomography/CT scan showing an 
intense 18F-2-deoxy-d-glucose uptake corresponding to the lesions 
observed on CT

Table 1   Laboratory data

WBC white blood cell, RBC red blood cell, Hb hemoglobin, PLT 
platelet, TP total protein, ALB albumin, T-Bil bilirubin, AST aspartate 
aminotransferase, ALT alanine aminotransferase, ALP alkaline phos-
phatase, LDH lactate dehydrogenase, UN urea nitrogen, CRE creati-
nine, Na sodium, K potassium, Cl chloride

Blood cell count Blood chemistry

WBC count: 17.4 × 103/μL TP level: 7.6 g/dL
RBC count: 318 × 104/μL ALB level: 2.8 g/dL
Hb level: 9.1 g/dL T-Bil: 0.3 mg/dL
PLT count: 28.2 × 104/μL AST level: 10 U/L

ALT level: 6 U/L
Serology ALP level: 220 U/L
C-reactive protein: 17.09 mg/dL LDH level: 179 U/L

UN: 16 mg/dL
Coagulation CRE: 0.80 mg/dL
PT: 83.0% Na: 132.3 mmol/L
d-dimer: 2.8 μg/mL K: 4.6 mmol/L

Cl: 97.8 mmol/L
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of Grade 1 acute cholecystitis was made according to the 
TG18 guidelines. Initially, intravenous antibiotics (piperacil-
lin/tazobactam at 13.5 g/day) were administered for 1 week; 
however, the patient’s condition did not improve sufficiently. 
Endoscopic retrograde cholangiopancreatography showed 
severe narrowing of the common bile duct and disruption of 
the cystic duct (Fig. 2b). These findings indicated compres-
sion of the common bile duct by the gallbladder malignancy, 
which led to a suspicion of Mirizzi syndrome. Repeated 
exfoliative cytology of the bile and brushing cytology of 
the bile duct revealed no malignancy, which did not reach a 
definitive diagnosis. Endoscopic nasal gallbladder drainage 
(ENGBD) was performed 1 day later. Repeated cytology 
of the bile from ENGBD also revealed no malignancy. The 
patient’s systemic condition gradually improved, and labo-
ratory data values returned to normal ranges. Although his 
Charlson comorbidity index (CCI) score was 8, the Ameri-
can Society of Anesthesiologist physical status classifica-
tion system (ASA-PS) score was II, which was considered 
to indicate tolerance to surgery, regardless of the diagnosis 
of primary stage IV NSCLC. Therefore, cholecystectomy 
as palliative surgery was selected to treat the obstruction 
of the gallbladder. Intraoperatively, the mass at the neck 
of the gallbladder was potentially invaded into the biliary 
tree, which disabled us to perform only cholecystectomy 
to confirm the surgical margin; therefore, cholecystectomy, 
extrahepatic bile duct resection, and Roux-en-Y choledo-
chojejunostomy were performed. The resected gallbladder 
measured 10 × 5 cm in size. A mass at the gallbladder neck 
led to the obstruction of the cystic duct macroscopically 
(Fig. 3). The pathological examination did not prove the 
existence of tumor invasion to the common bile duct. Immu-
nohistochemically, the tumor cells were negative for thyroid 
transcription factor-1 (TTF-1), Napsin A, and p40, but were 
positive for Keratin AE1/3 and partially for CK14 (Fig. 4a-
d). The tumor was similar to the past biopsy specimen of 
the left supraclavicular lymph node; indeed, pathological 

and immunohistochemical examinations revealed that the 
histological gallbladder tumor type was similar to that of 
the lung (Fig. 5a, b).

Therefore, the final diagnosis was metachronous gallblad-
der metastasis originating from NSCLC with acute cholecys-
titis. The postoperative course was uneventful and the patient 
was discharged on postoperative day 10. The patient was 
followed up at our hospital’s oncology department. He could 
restart atezolizumab (1200 mg) 1 month soon after surgery. 
Although he continued to receive atezolizumab (1200 mg) 
monthly for 2 cycles, metastases of the lymph nodes and the 

Fig. 2   Preoperative radio-
logical findings. a Abdominal 
contrast-enhanced computed 
tomography (CT) showing an 
enhanced mass at the gallblad-
der neck (arrow) and gallblad-
der distension with obvious 
wall thickening. b Endoscopic 
retrograde cholangiopancreatog-
raphy showing severe narrowing 
of the common bile duct and 
disruption of the cystic duct 
(arrow)

Fig. 3   Macroscopic findings of the resected gallbladder specimen. 
The resected specimen measuring 10 × 5 cm and necrotic tissue is vis-
ible. The mass was detected at the neck of the gallbladder with inva-
sion to the common bile duct, which caused the obstruction of the 
gallbladder (arrow)
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primary tumor developed rapidly, which was revealed on a 
follow-up CT 2 months after surgery. The patient died due 
to disease progression 5 months after surgery.

Discussion

Metastasis to the gallbladder from other malignancies is 
extremely rare and is associated with an extremely poor 
prognosis. Metastatic involvement of the gallbladder was 
found in 5.8% of patients with cancer in a review of one 
large autopsy series [1]. Among various types of cancer 

that can metastasize to the gallbladder, malignant mela-
noma is the most likely to spread to the gallbladder, being 
present in 20% of cases [1, 5], followed by renal cell car-
cinoma, breast adenocarcinoma, gastric cancer, squamous 
cell carcinoma of the cervix, and hepatocellular carcinoma 
[6–10]. However, lung cancer metastasizing to the gall-
bladder is exceedingly rare. Abrams et al. reported that 
autopsy findings showed only 1.9% of patients with lung 
cancer had gallbladder metastasis [1]. To the best of our 
knowledge, only five cases of gallbladder metastasis origi-
nating from NSCLC with acute cholecystitis have been 
reported in the English language literature [2–5, 11]; 

Fig. 4   Macroscopic findings 
of the resected gallbladder 
specimen. a, b Histological 
examination of the gallblad-
der tumor diagnosed as poorly 
differentiated adenocarcinoma 
(hematoxylin and eosin stain, 
magnification 10 × (a) and 
100 × (b). c, d Immunohisto-
chemical examination showing 
tumor cells positive for Keratin 
AE1/3 and partially positive for 
CK14

Fig. 5   Pathological findings. Pathological and immunohistochemical examinations showing that the gallbladder tumor (a) is similar to the past 
biopsy specimen in the left supraclavicular lymph node (b)
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these previous cases, including our case, are summarized 
in Table 2.

There are two major routes through which primary tumors 
can metastasize to the gallbladder, namely direct invasion 
and a hematogenous route. While hepatocellular carcino-
mas and pancreatic tumors have been reported to invade the 
gallbladder by direct invasion [5], melanoma and renal cell, 
cervical, gastric, breast, and lung cancer metastasize via 
a hematogenous route [6–10]. Hematogenous gallbladder 
metastases initially occur as small flat nodules below the 
mucosal layer, which then grow as pedunculated nodules 
and rarely surpass several millimeters in size [9]. This is why 
most gallbladder metastases do not cause any symptoms. 
Although it may be very difficult to diagnose gallbladder 
metastasis early, detection of unsuspected metastases is a 
well-known advantage of F-18 FDG PET/CT; studies using 
this imaging method have found metastases in 6–17% of 
patients with lung cancer [12–14]. Jeong et al. reported that 
F-18 FDG PET/CT could be a useful tool for the detection 
of a usual or unsuspected metastasis during lung cancer stag-
ing [4]. Although all patients in previously reported cases 

had acute cholecystitis, the causal relationship between the 
development of acute cholecystitis and gallbladder metas-
tasis has remained unclear. In case 5, the volume of tumors 
was not high enough to cause acute cholecystitis. In our case, 
acute cholecystitis was caused by the obstruction of the gall-
bladder neck because of metastatic cancer cells.

It is difficult to differentiate metastatic from primary 
gallbladder carcinoma when gallbladder malignancy is 
suspected. Primary gallbladder carcinoma is usually found 
in aged female patients with long-standing cholelithiasis. 
It is usually identified at a stage when the entire gallblad-
der is involved, with diffuse and irregular mural thicken-
ing and infiltration of the gallbladder bed and adjacent liver 
parenchyma. In contrast, acalculous gallbladder is more 
consistent with a metastatic gallbladder tumor than a pri-
mary gallbladder carcinoma [6]. In addition, CT findings of 
metastatic gallbladder differ among the histologic types of 
primary tumors; adenocarcinomas metastasized to the gall-
bladder manifest as infiltrative wall thickenings with persis-
tent enhancement, whereas metastatic gallbladder tumors 
from melanoma and renal cell carcinoma appear as one or 

Table 2   Reported cases of acute cholecystitis with gallbladder metastasis from non-small cell lung cancer

NSCLC non-small cell lung cancer; LN lymph node; ENGBD endoscopic nasal gallbladder drainage

Case 1 2 3 4 5 6

Age/sex 69/m 45/m 70/m 79/m 49/m 66/m
Histological type Squamous cell 

carcinoma
Adenocarcinoma Poorly differenti-

ated NSCLC
Squamous cell 

carcinoma
Adenocarcinoma Poorly differentiated 

NSCLC
Site Left upper lobe Right upper lobe Right upper lobe Right lower lobe Left upper lobe Right lower lobe
Immunohisto-

chemistry
Not available TTF-1( +) TTF-1(+) p63( +) TTF-1(−) 

CK7(−) CK20(-)
TTF-1( +) TTF-1(-) Napsin 

A(−) p40(−) 
CK14( +) Keratin 
AE1/3( +)

Type of metastasis Metachronous Metachronous Synchronous Synchronous Metachronous Metachronous
Site of metastasis Mediastinal LN Brain Paratracheal LN Hilar, paraesopha-

geal LNs, brain
#4L, #5, #11L, left 

supraclavicular 
region, liver

Paraesophageal 
LNs, bone, left 
adrenal gland, left 
supraclavicular 
region

Evidence of chol-
ecystitis

Yes Yes Yes Yes Yes Yes

Intervention Cholecystectomy Cholecystectomy Laparoscopic 
cholecystectomy

Cholecystectomy Percutaneous 
transhepatic 
gallbladder 
drainage

ENGBD

→Laparoscopic 
cholecystectomy

→Cholecystectomy 
and extrahepatic 
bile duct resection

Metastasis route Hematogenous Hematogenous Hematogenous Hematogenous Hematogenous 
and lymphog-
enous

Hematogenous

Outcomes Unknown Dead after 
3 weeks

Unknown Dead after 
4 months

Dead after 
5 months

Dead after 5 months

Reference Gutknecht DR [2] Nassenstein K [3] Jeong HT [4] Jeong Y [5] Yoshida [13] Our case
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multiple enhancing polypoid lesions with early wash-in or 
wash-out enhancement [6, 21].

Two methods are most widely available for the patho-
logical diagnosis of a suspected malignant biliary stricture, 
namely, endoscopic retrograde cholangiopancreatography 
(ERCP)-based tissue sampling and endoscopic ultrasound-
guided fine-needle aspiration (EUS-FNA) [22, 23]. A recent 
systematic review and meta-analysis revealed that both 
methods have high specificity and positive predictive value 
in diagnosing suspected biliary strictures, but a combination 
of both methods is recommended for the tissue diagnosis 
of a malignant biliary stricture, with a pooled sensitivity of 
86% and positive likelihood ratio of 12.50, indicating that a 
malignant result can be trusted [24].

The most common histologic type of primary gallblad-
der cancer is adenocarcinoma (75.8%), followed by papil-
lary adenocarcinoma (5.8%) and mucinous (4.8%), aden-
osquamous (3.6%), and squamous (1.7%) carcinoma [15]. 
Immunohistochemical staining may be useful to distinguish 
between primary and metastatic gallbladder tumors and to 
diagnose these tumors accurately [10]. Although no lung-
specific tumor marker has been established, TTF-1 has been 
shown to play an essential role in discriminating cancers 
with lung origin with a high degree of reliability. Jagirdar 
et al. reported that the sensitivity of TTF-1 was 75% for lung 
adenocarcinoma, followed by 50% for large cell carcinoma 
and 7% for squamous carcinoma [16]. Moreover, differential 
expression of TTF-1 in metastatic lung adenocarcinoma was 
77%, while that of TTF-1 in primary gallbladder adenocar-
cinoma was 0% [16]. In three of previously reported cases, 
immunohistochemical TTF-1 was helpful to diagnose gall-
bladder metastasis originating from NSCLC.

The TG18 guidelines stipulate that the treatment strat-
egy should be considered and chosen after the cholecysti-
tis severity, patient’s general status, and underlying disease 
have been assessed [26]. Given the small number of cases 
reporting gallbladder metastasis from lung cancer with acute 
cholecystitis, the clinical behavior of such cancers and the 
optimal treatment strategy remain unclear.

For patients with NSCLC, median overall survival 
and 5-year survival rates have been poor. In the United 
States, 5-year survival between 2008 and 2014 was 5.5% 
for patients with distant metastases [17]. Since the first 
approval of immune checkpoint inhibitors for NSCLC in 
2015, the treatment of metastatic NSCLC has changed 
completely. The anti-PD-L1 antibody atezolizumab has 
been shown to provide an overall survival benefit in 
patients with previously treated metastatic NSCLC [18]. 
Moreover, patients with high PD-L1 expression (defined 
as PD-L1 expression on 50% or more of tumor cells or 
as 10% or more of tumor-infiltrating immune cells) have 
the greatest benefit from atezolizumab (median overall 
survival, 20.5 months [95% confidence interval 17.5–not 

evaluable] vs. 8.9 months [5.6–11.6]; HR 0.41 [95% con-
fidence interval 0.27–0.64]) [18].

In our case, PD-L1 expression was very high (PD‐L1 
tumor proportion score of 95%), so a great benefit was 
expected from atezolizumab administration, and it was 
extremely essential for the patient to receive atezolizumab 
continuously and stably. There was a risk of repeated acute 
cholecystitis due to the tumor, so treatment intervention 
was required. Percutaneous transhepatic gallbladder drain-
age or ENGBD as an external drainage procedure is an 
effective and appropriate method for patients with poor 
medical condition [19]. However, serious concerns of a 
drainage tube have the added risk of obstruction after hos-
pital discharge and a limitation in the activities of daily 
living. Endoscopic transpapillary gallbladder stenting 
(ETGBS) as an internal drainage procedure is considered 
to be a superior alternative therapy in terms of the patient’s 
quality of life, while its inset requires skillful techniques. 
The complication rate of ENGBD and ETGBS is 8.2%, 
including stent migration, perforation, biliary leak, bleed-
ing, and post-ERCP pancreatitis [20]. Moreover, a patient 
with ASA-PS II is considered to be able to tolerate surgery, 
regardless of the presence of primary stage IV NSCLC 
(with a CCI score of 8). Therefore, palliative surgery was 
selected and the patient could receive atezolizumab con-
tinuously, which resulted in 13 months of overall survival.

A previous study suggested that the presentation of 
metastases to the gallbladder with acute cholecystitis is 
associated with a poor survival, with an overall median 
survival after the diagnosis of gallbladder metastasis of 
8.7 months; however, this study did not include lung can-
cers [25]. In fact, three previously reported cases of gall-
bladder metastasis originating from NSCLC with acute 
cholecystitis died 3 weeks to 5 months after the opera-
tion, which indicated that gallbladder metastasis of lung 
cancer may be associated with a poor prognosis [3, 5, 13]. 
Considering the clinical behavior and prognosis of lung 
cancers with acute cholecystitis, the optimal treatment for 
this case might have been gallbladder drainage, such as 
with ETGBS.

In conclusion, we report a rare case of acute cholecysti-
tis caused by gallbladder metastasis from NSCLC. When a 
patient with lung cancer presents with acute cholecystitis, 
the rare possibility of gallbladder metastasis should be 
considered.
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