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Background: Biliary cancers are rare, and few reported cases of brain metastases from primary biliary 
cancers exist, especially describing patients in the United States. This report assesses the proportion 
and incidence of brain metastases arising from primary biliary cancers [cholangiocarcinoma (CCA) and 
gallbladder cancer] at Stanford University and the University of California, San Francisco, describes clinical 
characteristics, and provides a case series.
Methods: We queried 3 clinical databases at Stanford and the University of California, San Francisco 
to retrospectively identify and review the charts of 15 patients with brain metastases from primary biliary 
cancers occurring between 1990 to 2020.
Results: Among patients with brain metastases analyzed at Stanford (3,585), 6 had a primary biliary cancer, 
representing 0.17% of all brain metastases. Among biliary cancer patients at the University of California, 
San Francisco (1,055), 9 had brain metastases, representing an incidence in biliary cancer of 0.85%. A total 
of 15 biliary cancer patients with brain metastases were identified at the two institutions. Thirteen out of 15 
patients (86.7%, 95% CI: 59.5–98.3) were female. The median overall survival from primary biliary cancer 
diagnosis was 214 days (95% CI: 71.69–336.82 days) and subsequent OS from the time of brain metastasis 
diagnosis was 57 days (95% CI: 13.43–120.64 days). Death within 90 days of brain metastasis diagnosis 
occurred in 66.67% of patients (95% CI: 38.38–88.17). 
Conclusions: Brain metastases from primary biliary cancers are rare, with limited survival once diagnosed. 
This report can aid health care providers in caring for patients with brain metastases from primary biliary 
cancers.
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Introduction

Brain metastases are ten-fold more common than primary 
central nervous system (CNS) tumors (1). Up to 30% of 
patients with cancer will acquire a brain metastasis, and 2-year 
survival rates following diagnosis are poor at below 10% (2,3). 
Brain metastases most commonly arise from lung cancer 
(~45%), breast cancer (~15%), and melanoma (~10%) and 
are relatively well studied in these cancers (4). By contrast, 
brain metastases arising from primary biliary cancers, 
including cholangiocarcinoma (CCA) and gallbladder 
adenocarcinoma (GBA), are rare and there is only limited 
information available about such occurrences (5). CCA and 
GBA are distinct cancers, as CCA is a cancer arising from 
the cholangiocytes that compose the epithelium of the 
bile ducts, while GBA arises from the epithelial cells of the 
gallbladder. The few reports in the literature that describe 
brain metastasis from primary biliary cancers primarily 
document cases from outside of the United States. Given that 
characteristics of cancers in general, and those of the biliary 
tract in particular, can vary based on environmental and 
genetic heterogeneity, data from various geographic regions 
is important to provide representative data to providers in 
different parts of the world. This study contributes needed 
description of patients in the U.S. with brain metastases from 
primary biliary cancers.

The reported rare incidence for brain metastases from 
CCA ranges from 0.15–1.4%, with a median survival after 
brain metastasis diagnosis from CCA of approximately 3 
months (5-8). The reported incidence of brain metastases 
from cancers arising from the gallbladder, of which GBA 
comprises roughly 80%, is similarly rare at between 
0.34–1.3% (7-9). Median survival in GBA post brain 
metastasis diagnosis is less characterized than it is for CCA, 
but appears under 1 year. Wang et al.’s 2018 Surveillance, 
Epidemiology, and End-Results Program (SEER)-
based study pooled all patients in their dataset with brain 
metastases from CCA or gallbladder cancer (which includes 
GBA), and showed all cases with brain metastases deceased 
within one year and median survival of approximately  
3 months (8). 

Sparse data on brain metastases from biliary cancers 
exist, with existing literature summarized in this report 
and displayed in Table 1. This report aims to augment 
the literature on this topic by analyzing cases of brain 
metastases arising from primary biliary cancers at two 
large academic medical centers, Stanford University and 
the University of California, San Francisco (UCSF), and 
providing 3 case reports. Such data are particularly valuable 

as the incidence and survival of biliary cancers increases 
because we may expect to see more brain metastases from 
these primary tumors. The increased incidence of biliary 
cancers is increasing, likely due in part to the improvements 
in the performance of laparoscopic cholecystectomies which 
can find these cancers incidentally (13-18). Similarly, the 
incidence of biliary cancer metastasis to the brain or CNS 
is increasing in the setting of improved management of 
these diseases with increased survival time, which prolongs 
the time during which such a metastasis may occur (5,19). 
In this retrospective study, we evaluated all occurrences of 
brain metastases originating from primary biliary cancers 
with cases derived from three databases, two databases 
focused on all patients with biliary cancer, only a subset 
of whom developed brain metastases (UCSF from 1990 
to 2020), and one database focused on all patients with 
brain metastases, only a subset of whom have biliary cancer 
(Stanford 2008 to 2018). The study describes treatment 
modalities, clinical characteristics, and outcomes in order 
to offer prognostic information regarding brain metastases 
of primary biliary cancer origin. We present this article in 
accordance with the STROBE reporting checklist (available 
at https://jgo.amegroups.com/article/view/10.21037/jgo-
21-818/rc). 

Methods

Patient population (Stanford)

The study was conducted in accordance with the Helsinki 
Declaration (as revised in 2013). Following Institutional 
Review Board approval from Stanford University (IRB-
48266), we queried the Stanford STRIDE database for all 
patients with brain metastases seen at Stanford Hospitals 
and Clinics (SHC) between January 1, 2008 and December 
31, 2018 (20). We identified 3,585 patients, of whom 8 
were confirmed to have a primary biliary cancer based on 
recorded pathology. Patient charts were individually reviewed 
to confirm radiographic and histologic evidence of brain 
metastases and primary biliary site as well as to pull relevant 
clinical characteristics, treatments, and outcomes. We 
excluded patients with a history multiple cancer diagnoses. 

Patient population (UCSF)

To assess the proportion of patients with biliary cancers 
who develop brain metastases, we performed a retrospective 
analysis of the institutional University of California, San 
Francisco Helen Diller Family Comprehensive Cancer 

https://jgo.amegroups.com/article/view/10.21037/jgo-21-818/rc
https://jgo.amegroups.com/article/view/10.21037/jgo-21-818/rc
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Table 1 Summary of selected studies on brain metastasis from primary biliary cancers

Study (first author, 
reference number, 
year)

Country Cases GBA CCA % Female
Median age at 1° 
cancer Dx (years)

Median time to BM 
(months)

Median time from BM to 
death (months)

Chindaprasirt et al., 
(6), 2012

Thailand 8 0 8 62.5 60 8 2.5

Frega et al., (7), 
2018

Italy 6 1 5 83.3 66 13.6 3.7

Wang et al., (8), 
2018

U.S. Data 
(SEER-Based 
Study)

12 10 2 50 N/A N/A <12

Gupta et al., (10), 
2015

India 1 1 0 100 50 0 (1° cancer and BM Dx 
around same time)

N/A

Takano et al., (11), 
1991

Japan 1 1 0 100 68 5 Patient alive after  
48 months at time of 
report

Pandey et al., (12), 
2019

India 1 1 0 100 46 0 (1° cancer and BM Dx 
around same time)

N/A

BM, brain metastasis; Dx, diagnosis; CCA, cholangiocarcinoma; GBA, gallbladder adenocarcinoma; SEER, Surveillance, Epidemiology, 
and End Results; N/A, not available.

Center Registry (UCSF HDFCCC Registry) (21). We 
queried de-identified clinical data from 1055 biliary cancer 
patients who received cancer care at UCSF HDFCCC 
between 1990 and 2019.

A separate analysis was performed of 210 biliary cancer 
patients enrolled in the UCSF Hepatobiliary Tissue Bank 
and Registry (HBTBR) between September 28, 2012 and 
August 20, 2020 (22). The UCSF HBTBR cases represent 
a clinically-annotated subset of patients from the overall 
UCSF HDFCCC Registry who provided informed consent 
for review of medical records and publication. Cases with 
brain metastases in each registry were identified by review 
of the registry database.

Statistical analysis

The proportion of brain metastases originating from 
primary biliary cancers at Stanford was derived by dividing 
the number of patients that met our criteria (n=6) by the 
total number of patients with brain metastases (n=3,585). 
To arrive at 6 patients from the Stanford cohort that met 
our criteria, we excluded 2 of the original 8 patients with a 
primary biliary cancer because these 2 patients had a history 
of multiple cancer diagnoses. 

The incidence of brain metastases in patients with 
primary biliary cancers at UCSF was derived by dividing the 

number of biliary cancer patients who had brain metastases 
from the total number of biliary cancer patients in the 
respective databases.

Descriptive statistics were used to calculate proportions, 
medians, and 95% confidence intervals. Differences in 
proportions between groups were assessed using a z-test 
with statistical significance of α<0.05. All analyses were 
conducted with STATA 16.1. Missing data was listed as N/
A (not applicable) in tables, and was not incorporated into 
calculations.

Results

Proportion of brain metastases from primary biliary 
cancer at Stanford

Between January 1, 2008 and December 31, 2018,  
3,585 patients with brain metastases were seen at Stanford, 
8 of whom had a primary tumor of biliary origin. Of these  
8 patients, 3 had CCA, 3 had GBA, 1 had CCA and a 
history of non-small cell lung cancer, and 1 had CCA as well 
as papillary thyroid carcinoma. Of note, 1 patient with GBA 
was noted to have neuroendocrine features associated with 
the primary tumor. In this study, only the 6 patients with 
a brain metastasis in the setting of a primary biliary cancer 
and no history of an additional cancer were evaluated. 
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Therefore, 6 patients with brain metastases from a primary 
biliary cancer were considered, representing 0.17% of all 
brain metastases (3,585) seen at our institution.

UCSF HDFCCC registry

Among the 1,055 biliary cancer patients who received 
cancer care at UCSF between 1990 and 2019, the UCSF 
HDFCCC Registry included 9 patients with brain 
metastases diagnosed at any timepoint, representing 0.85% 
of biliary cancer patients in the UCSF HDFCCC Registry. 
Of these 9 patients, 7 had CCA, and 2 had GBA. Also of 
these 9 patients, 4 presented with brain metastases upon 
diagnosis of their primary biliary cancer and 5 developed 
brain metastases at subsequent progression. 

HBTBR 

Among the 210 biliary cancer patients enrolled to the 
UCSF HBTBR between September 28, 2012 and August 
20, 2020, 1 gallbladder carcinoma patient and 2 intrahepatic 
CCA patients were identified with documented brain 
metastasis, representing 1.43% of biliary cancer patients 
enrolled in the UCSF HBTBR. 

Summary of existing data on brain metastases from 
primary biliary cancers

Selected characteristics of previously published studies 
describing brain metastases arising from primary biliary 
cancers are listed in Table 1. Six studies are listed in the 
table, of which 3 studies describe multiple cases of brain 
metastases, and 3 studies describe single patient cases of brain 
metastases. The studies describe patients from a wide variety 
of geographic locations (Thailand, Italy, United States, India, 
and Japan). All of the studies observe either a female majority 
or 50% of females as having brain metastases from a primary 
biliary cancer within their respective study populations. All 
studies that report survival statistics from the time of brain 
metastasis diagnosis except for one study show a median 
survival of under 1 year. One study describes a patient that 
was still alive 4 years after brain metastasis diagnosis at the 
time the study was published. 

Outcomes in the combined Stanford/UCSF biliary tract 
cancer brain metastasis cohort

Clinical data of biliary tract cancer patients diagnosed with 

brain metastases from the Stanford and UCSF cohorts 
were combined to analyze outcomes. A total of 15 biliary 
tract cancer patients were identified with brain metastases  
(Table 2). Thirteen out of 15 patients (86.7%, 95% CI: 
59.5–98.3) were female. Ten patients (66.6%) had primary 
CCA, while 5 patients (33.3%) had primary GBA. Among 
the patients with primary cancer grade data available, 8 out 
of 10 (80%, 95% CI: 44.4–97.5) had poorly or moderately-
to-poorly differentiated histology. The median overall 
survival (OS) from primary biliary tract cancer diagnosis 
was 214 days (95% CI: 71.69–336.82 days) (Figure 1) and 
subsequent OS from the time of brain metastasis diagnosis 
was 57 days (95% CI: 13.43–120.64 days) (Figure 2). One 
patient was still alive at the time of data collection. Death 
within 90 days of brain metastasis diagnosis occurred in 
66.67% of patients (95% CI: 38.38–88.17). 

High grade (poorly-differentiated or undifferentiated) 
tumor histology was also associated with the presence of 
brain metastases in this sample (Table 2). Among the UCSF 
HDFCCC Registry, biliary tract cancer patients with 
available data on cancer histologic grade, 39% (168/432) 
had poorly-differentiated or undifferentiated histology, 
while 80% (8/10) of patients in the combined Stanford 
and UCSF cohort with brain metastases had poorly-
differentiated or moderate-to-poorly differentiated tumor 
histology (P=0.0087). 

HBTBR case summaries

The patients in the following cases, derived from the UCSF 
HBTBR database, provided informed consent for review of 
medical records and publication. 

Case 7
UCSF Case 7 was a 59-year-old female diagnosed with 
gallbladder carcinoma after presenting with abdominal 
pain. Imaging showed gallbladder wall thickening and 
biliary obstruction. She underwent cholecystectomy with 
the finding of pT2 poorly-differentiated adenocarcinoma 
with signet ring cell features. One month postoperatively, 
she developed metastatic recurrence involving omental 
implants and abdominal lymph nodes. Tumor mutation 
profiling showed a PALB2 E990* mutation. She was 
treated with systemic chemotherapy with combination of 
gemcitabine plus cisplatin. Approximately four months 
after starting chemotherapy, she developed a new left eye 
vision deficit, occipital headaches, and disconjugate gaze 
on physical examination. MRI brain showed bilateral 
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parietal and occipital sulcal FLAIR hyperintensity and 
nodular enhancement concerning for leptomeningeal 
spread, and CSF cytology (obtained 213 days after initial 
diagnosis of primary gallbladder carcinoma) showed 
multiple adenocarcinoma cells, confirming leptomeningeal 
carcinomatosis. She was treated with steroids and palliative 
whole brain radiation, followed by two cycles of second 
line chemotherapy with 5-fluorouracil and irinotecan 
(FOLFIRI). She subsequently developed worsening 
neurologic deficits and associated hydrocephalus requiring 
palliative shunt placement, and passed away 137 days after 
brain metastasis diagnosis.

Case 8
UCSF Case 8 was a 57-year-old female diagnosed with stage 
IV intrahepatic CCA following several months of epigastric 
pain and diarrhea and workup for weakness. PET/CT at 
that time showed multiple liver masses, retroperitoneal and 
periportal nodal metastases, and concern for right scapular 
soft tissue metastasis. Subsequent liver biopsy showed 
poorly-differentiated adenocarcinoma and mutations in 
ARID1A, CDKN2A, CDKN2B, IDH1, MAP2K1, MTAP, 
PBRM1. She underwent excision of right shoulder soft 
tissue metastasis which showed adenocarcinoma consistent 
with the liver biopsy and pathogenic mutations in ARID1A, 
IDH1, MAP2K1, PBRM1. She then received four lines 
of systemic therapy including approximately one month 
of oxaliplatin plus gemcitabine, an IDH1 inhibitor on a 
clinical trial, FOLFIRI, and trametinib plus nivolumab with 
hydroxychloroquine. Shortly after beginning fourth-line 
treatment, she was admitted for altered mental status (AMS) 
and hypercalcemia. MRI brain showed brain metastases 
in bilateral parietal lobes and left cerebellum with mass 
effect on the right cerebellar hemisphere. She was treated 
with stereotactic radiation for intracranial metastases. She 
was readmitted for sepsis and progressive liver failure, and 
passed away 47 days after diagnosis of brain metastases. 

Case 9
UCSF Case 9 was a 72-year-old female diagnosed with 
intrahepatic CCA after experiencing biliary obstruction 
requiring stent placements and subsequent hospitalizations 
for cholangitis and sepsis. PET/CT eventually showed 
intrahepatic CCA which was confirmed by liver biopsy as 
T2a well-to-moderately differentiated adenocarcinoma. 
Over the course of approximately 2.5 years, she received 
several lines of systemic therapy including first-line 
gemcitabine plus cisplatin, immunotherapy, FOLFOX, 
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Figure 1 Overall survival of patients with primary biliary cancers metastatic to the brain from the time of diagnosis of the primary cancer.

Figure 2 Overall survival of patients with primary biliary cancers metastatic to the brain from the time of diagnosis of metastatic disease in 
the brain.

FOLFIRI, and gemcitabine as monotherapy. Tumor 
mutation profiling showed an MDM2 amplification. 
Approximately two weeks after starting her fifth line of 
systemic therapy with gemcitabine as monotherapy, she was 
hospitalized for AMS (somnolence, increasingly withdrawn) 
and melena. MRI brain showed lesions in the left occipital 
lobe, left frontal lobe, and pons. She was then treated 
with steroids and stereotactic radiation and transitioned to 
hospice shortly thereafter, passing away 58 days after brain 

metastasis diagnosis. 

Discussion

Brain metastasis from primary biliary cancer is rare, and 
there is sparse data describing such occurrences. Our work 
provides institutional and individual clinical data describing 
the disease course of patients in the United States with 
biliary cancers metastatic to the brain. In our retrospective 
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study of 3,585 patients with brain metastases seen at 
Stanford between 2008 and 2018, we found 6 (0.17%) 
to have a primary cancer of biliary origin with no other 
concurrent neoplasm. The UCSF HDFCCC Registry and 
HBTBR showed a very low incidence of brain metastases 
arising in patients with biliary tract cancers (1,055 patients), 
ranging from 0.85% to 1.43% in these cohorts. The distinct 
constituencies of each registry, with the Stanford cohort 
comprised of patients with brain metastases arising from a 
range of solid tumor types and the UCSF cohorts comprised 
of patients with established biliary tract cancer diagnoses, 
reinforce the rarity of brain metastases in primary biliary 
tract cancer. 

To our knowledge, there have not been previous reports 
estimating the proportion of brain metastases that arise 
specifically from primary CCA or GBA. The Stanford 
data, derived from all patients with brain metastases from 
2008–2018 at Stanford, allows for the calculation of such 
a proportion. Of the 6 patients derived from the Stanford 
data, 3 of these patients had primary CCA (0.084%) and 
3 had primary GBA (0.084%). A report from Klos et al. 
characterized the proportion of brain metastases that come 
from various primary cancers, but does not list CCA or 
GBA as one of the primary cancers analyzed (23). Instead, 
Klos et al. list that 4% of brain metastases arise from 
“miscellaneous” cancers that were not separately analyzed, 
and thus could include any metastases arising from biliary 
cancers such as GBA and CCA (23). 

Patient demographics and disease characteristics, 
including age, gender, and locations of co-metastases 
are presented in Table 2 and are largely compatible with 
previous literature. We found a shorter median time 
from primary cancer diagnosis to the development of 
brain metastasis (157 days; range 0–896 days) than has 
been reported previously in the literature. Frega et al., for 
example, report in a case study of 6 patients a median time 
from primary diagnosis to brain metastasis of approximately 
13.6 months (roughly 408 days) (7). This notable difference 
may be partially explained by the fact that 6 of 15 (40%) of 
patients in our study presented with their brain metastasis 
before diagnosis of their primary cancer, which did not 
occur in Frega et al.’s study. Across the Stanford and 
UCSF cohorts, it is noteworthy that brain metastases 
were detected at heterogeneous timepoints post diagnosis, 
at a median of 163 days (range, 0–896 days). In general, 
differences in characteristics among biliary cancers from 
varied geographic regions illustrates the importance of 
reports tailored to patient diversity (24). The current study 

contributes needed description of such occurrences in a 
United States patient population.

We found a median survival after brain metastasis 
diagnosis (57 days, 95% CI: 13–12, Figure 2) shorter than 
that previously reported. Prior estimates for survival post 
brain metastasis for CCA are approximately 3 months 
(Chindaprasirt et al. n=8, 2.5 mo; Frega et al. n=5, 3.7 mo) 
(6,7). We did not find a current estimate for survival post 
brain metastasis for GBA specifically, however, Wang et al. 
show an approximate survival for all brain metastases in a 
cohort composed of 10 GBA patients and 2 CCA patients 
of approximately 3 months, with 1-year survival of 0% (8). 
Our shorter survival may also be due to patients in our 
study presenting with more advanced metastatic disease to 
the brain, which is associated with decreased survival (25). 
As discussed, a substantial proportion of our patients (40%) 
presented with brain metastases before diagnosis of their 
primary cancer. The high proportion of patients presenting 
with advanced disease thus may have contributed to our 
shorter observed post brain metastasis survival. 

From a clinical perspective, given the relatively large 
proportion of patients in our study presenting with 
metastatic intracranial disease, clinician awareness of this 
possible presentation may aid in earlier detection with 
associated improved outcomes. In particular, in patients 
with underlying risk factors for biliary malignancy, such 
as a history of porcelain gallbladder, primary sclerosing 
cholangitis, or chronic biliary infections, clinicians should 
keep primary biliary malignancy on their differential 
diagnosis for neurological chief complaints. Future 
investigations into factors associated with more aggressive 
tumor biology, as might be seen in our 6 patients who 
presented with brain metastasis at the time of primary 
cancer diagnosis, would provide additional valuable 
prognostic information. Tumor genetics/mutational data 
represents a potential avenue for investigation into such 
factors. Of our 6 patients presenting with brain metastasis 
at the time of primary cancer diagnosis, only one had tumor 
mutational data available, showing no mutations in APC, 
BRAF, CTNNB1, EGFR, IDH1, IDH2, KRAS, NOTCH1, 
NRAS, PIK3CA, PTEN, or TP53. Given the increasing 
frequency with which tumor genetic testing is done, follow-
up studies analyzing such data would be useful. 

Compared to previous studies, we also observed 
differences in the frequency with which treatment 
strategies, such as radiotherapy, were used for patients with 
brain metastases. Treatment decisions are complex, and 
generally involve the state of the patient’s systemic disease 
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and overall function. The most common treatment in our 
cohort was supportive care (7 of 15, 47%). Frega et al. 
reported that 83% (5 of 6) of patients in their study received 
radiotherapy for their brain metastases with only 17% 
receiving supportive care (7). With only a small number of 
patients in our study receiving varying treatment modalities 
for their brain metastases (Table 2), it is difficult to draw 
convincing statistical conclusions about potential survival 
benefits from different strategies. There is also a concern 
of confounding, as more aggressive therapies are often 
offered to patients deemed able to tolerate them. Future 
larger observational studies, meta-analyses, or experimental 
studies would be beneficial to elucidate potential benefits 
from different treatment strategies for brain metastases 
arising from primary biliary cancers. 

Interestingly, patients with brain metastases from biliary 
cancers demonstrated a female preponderance, with 87% 
(13 of 15) female in the combined Stanford and UCSF 
cohorts. This proportion is higher than that of the overall 
registry populations, with 55% (116/210) female among 
biliary tract cancer patients enrolled in the UCSF HBTBR 
and 56% (587/1,055) female among biliary tract cancer 
patients identified through the UCSF HDFCCC Registry 
(P=0.0162). Among patients with brain metastases arising 
from a range of primary tumor types in the Stanford 
cohort, 56% (1,960/3,585) were female. We observed 
90% (9 of 10) of the CCA patients were female, while 
80% (4 of 5) of the GBA patients were female. Though 
interpretation is limited by the small sample sizes of the 
cohorts with brain metastases, these findings suggest a 
potential predilection for brain metastasis in female patients 
with biliary tract cancers. Frega et al. similarly found 4 of 
5 of their CCA patients with brain metastases were female 
and their single gallbladder cancer patient with brain 
metastases was female (7). In general, CCA is believed to 
be more common in males than females, with a reported 
male to female ratio of 1:1.2–1.5 (26,27). We should be 
mindful of geography and risk factors when attempting 
to compare observed male to female ratios across 
studies performed in different regions of the world (27).  
For example, the increased incidence of CCA in males 
appears more pronounced in Southeast Asia than in western 
countries (27). Gallbladder cancer, on the other hand, is 
thought to be unique among digestive tract cancers in that 
it is more common in females than in males based on global 
cancer statistics (28,29). The incidence of gallbladder cancer 
in 2018 was estimated at 97,000 for men and 122,000 for 
women (28). Available data showing this female predilection 

suggests that clinicians should maintain a relatively higher 
index of suspicion for brain metastases in female patients 
with biliary cancers. 

An additional noteworthy characteristic of our study 
population is that nausea and headaches represented a 
common presentation of brain metastasis, as 3 of 15 patients 
presented with these symptoms. Given that nausea and 
headaches can arise from a variety of etiologies, clinicians 
must carefully evaluate these symptoms to differentiate 
more benign causes from signs of potential brain metastasis 
or primary brain pathology/malignancy. Clues that may 
point to intracranial pathology such as a brain metastasis 
include nausea occurring upon awakening (correlated with 
increased intracranial pressure), papilledema (also associated 
with increased intracranial pressure), focal neurological 
deficits caused by tumors interfering with nervous system 
structures, and/or personality changes (30). Additionally, 
as discussed above, clinicians may maintain a higher index 
of suspicion for brain metastasis in female patients given 
our observed female predilection for this phenomenon. 
If clinicians do suspect that presenting symptoms such as 
nausea and headaches may be caused by malignancy, further 
evaluation with cranial imaging is often warranted. 

Limitations to the present study should be considered. 
Being a retrospective study centered in Northern California, 
our results may not be generalizable to other settings where 
patient demography is different. It is well established that 
biliary cancer disease characteristics vary geographically and 
across ethnic populations (24,31). Additionally, our reliance 
on registry data introduces the potential for inconsistent 
follow-up, which contributes to some information not being 
available for all patients. Finally, the aggressive tumor biology 
and competing comorbidities inherent to biliary cancers also 
introduce the possibility of a negative ascertainment bias, 
with potential for under-diagnosis of brain metastases due 
to mortality from other causes such as biliary obstruction 
or sepsis obscuring symptoms and reducing likelihood of 
evaluation for brain metastasis. This aggressive tumor biology 
and poor prognosis also potentially limits the amount of 
genetic/mutational data available from tumors in our study, 
especially from patients presenting with brain metastasis at 
the time of diagnosis, as such testing might not be performed 
in the setting of such poor prognosis.

In conclusion, brain metastases occurring from primary 
biliary cancers are rare, with a female predominance, and 
overall poor prognosis. The onset of neurologic symptoms 
in a patient with metastatic disease may represent the 
presence of a brain metastasis. Our data provide concrete 
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prognostic information drawn from a patient cohort from 
multiple institutions in the United States to help health care 
providers and patients in the setting of brain metastases 
from primary biliary cancers.
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