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Abstract

Malignant biliary obstruction can, in rare cases, arise from metasta-
ses to the biliary tree from distant primary tumors. This phenomenon 
often poses a diagnostic challenge, as bile duct metastases may clini-
cally and radiologically mimic primary biliary tumors, such as chol-
angiocarcinoma. We present a unique case of solitary, synchronous 
intraductal biliary metastasis in a patient with colorectal adenocar-
cinoma that led to biliary obstruction. The patient initially presented 
with a new diagnosis of colon cancer at the hepatic flexure and was 
found, on cross-sectional imaging, to have biliary obstruction due to 
an intraductal mass. Initially, the nature of the intraductal lesion was 
uncertain; however, it was ultimately confirmed through histopatho-
logical examination to be metastatic colorectal adenocarcinoma. This 
case underscores the difficulty of distinguishing metastatic biliary ob-
struction from primary biliary tumors and highlights the importance 
of considering metastatic disease in atypical presentations of biliary 
masses. We discuss several key radiologic and histopathological fea-
tures that may help differentiate intraductal colorectal adenocarcino-
ma metastases from primary biliary tumors.
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Introduction

Malignant biliary obstruction most commonly arises from pri-

mary cancers of the pancreas, bile ducts, gallbladder, liver, or 
ampulla of Vater. Rarely, it can be caused by metastases to the 
biliary system from distant primary tumors, including renal, 
lung, gastric, breast, and colorectal cancers [1]. Biliary metas-
tasis is exceedingly uncommon, and most existing literature on 
the subject is limited to single case reports or small case series 
[2-4]. Furthermore, diagnosis can be challenging, as malignant 
biliary obstruction due to extrahepatic biliary metastases may 
clinically and radiologically resemble primary biliary tumors 
like cholangiocarcinoma.

We present a rare case of an isolated synchronous intra-
biliary metastasis in a patient with colorectal adenocarcinoma. 
While liver metastases emerge in approximately one-third 
of patients with colorectal cancer, intrabiliary metastases are 
exceptionally rare, most arising from the direct extension of 
intrahepatic metastases into the bile ducts [5]. Here, we report 
a case of an isolated, intrabiliary metastasis originating from 
colorectal adenocarcinoma that resulted in biliary obstruction. 
Though a case of metachronous intrabiliary metastases from 
colorectal cancer has been described [6], to our knowledge, a 
solitary, synchronous biliary metastasis from colorectal cancer 
has not previously been reported.

Case Report

The patient was a male in his 50s with a maternal familial his-
tory of pancreatic cancer who initially presented with symp-
tomatic anemia secondary to a lower gastrointestinal bleed. 
Colonoscopy revealed a nearly obstructive circumferential 
lesion at the hepatic flexure, with biopsy demonstrating mod-
erately differentiated invasive adenocarcinoma (microsatellite 
stable (MSS), intact expression of mismatch repair (MMR) 
proteins; human epidermal growth factor receptor 2 (HER2)-
negative, KRAS G12D mutation, BRAF wild-type).

Computed tomography (CT) re-demonstrated the colonic 
mass at the hepatic flexure, with trace pericolonic fat stranding 
and surrounding lymphadenopathy. However, he was also not-
ed to have right-sided intrahepatic biliary ductal dilation with 
an obstructing mass in the right intrahepatic bile duct near the 
biliary hilum (Fig. 1). Initially, it was unclear whether this hilar 
mass represented metastatic disease or a second synchronous 
primary malignancy.

The patient underwent endoscopic retrograde cholangio-
pancreatography (ERCP) with endoscopic ultrasound (EUS), 
which identified benign-appearing porta hepatis and para-aor-
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tic lymph nodes. Biopsies of these nodes, performed via fine 
needle aspiration (FNA), returned negative for malignancy. 
However, positron emission tomography (PET)/CT demon-
strated suspicious fluorodeoxyglucose (FDG)-avid ileocolic 
and pericaval lymph nodes, along with intense, focal FDG up-
take in a 2.1 cm lesion in the right lobe of the liver (Fig. 2). 
A liver biopsy was attempted but unsuccessful due to the in-
ability to definitively visualize the lesion on ultrasound at the 
time of the procedure. Magnetic resonance imaging (MRI) was 
subsequently performed, which demonstrated the lesion in the 
proximal right intrahepatic bile duct (Fig. 3).

At this time, the patient’s carcinoembryonic antigen (CEA) 
was mildly elevated at 7.8 µg/L, while his carbohydrate anti-
gen 19-19 (CA19-9) was within the normal range (21 U/mL). 
He underwent four cycles of neoadjuvant XELOX chemo-

Figure 1. (a) Coronal post-contrast-enhanced computed tomography (CT) demonstrating mass-like wall thickening of the cecum 
spanning approximately 8 cm in length compatible with biopsy-proven adenocarcinoma. (b) Axial post-contrast-enhanced portal 
venous phase CT showing an enhancing mass within the right bile duct (arrow) measuring 1.1 × 1.3 cm with associated right-
sided intrahepatic biliary dilation.

Figure 2. Fused axial 18F-FDG PET/CT showing intense, focal FDG 
uptake (SUV max 9.6) in a 2.1 cm lesion near the porta hepatis (arrow). 
18F-FDG: 18F-fluorodeoxyglucose; CT: computed tomography; PET: 
positron emission tomography; SUV: standardized uptake value.

Figure 3. Representative (a) coronal T2 HASTE sequence and (b) ax-
ial T2 fat saturated sequence MRCP images showing an intermediate 
T2 signal mass (arrows) within the proximal right intrahepatic bile duct 
corresponding to the focus of radiotracer uptake on prior PET. HASTE: 
half-Fourier acquired single-shot turbo spin-echo; MRCP: magnetic res-
onance cholangiopancreatography; PET: positron emission tomography.
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therapy (oxaliplatin and capecitabine), with minimal decrease 
in the size and increased radiotracer uptake of the ascending 
colon mass and adjacent ileocolic and pericaval nodes. There 
was no significant change in focal radiotracer uptake within 
the right hepatic lobe on repeat PET/CT and little change in 
his CEA level.

Unfortunately, the patient subsequently developed a large 
bowel obstruction secondary to colo-colonic intussuscep-
tion from his colon cancer. The patient was taken urgently to 
the operating room for a laparoscopic procedure, which was 
converted to an open right hemicolectomy. On pathologic ex-
amination, the tumor measured 9.5 × 6.8 × 2.5 cm, invaded 
through the muscularis propria, and 29 lymph nodes were 
negative for adenocarcinoma (American Joint Committee on 
Cancer, eighth edition (AJCC 8), pT3N0 staging). An intraop-
erative ultrasound was performed and noted a hypoechoic 0.5 

× 0.7 cm lesion in segment III of the liver and a 1 × 1 cm lesion 
within the right hepatic duct. The segment III lesion was biop-
sied and negative for malignancy. Postoperatively, the patient 
underwent a second ERCP with cholangioscopy (Fig. 4) and 
biopsy of the right hepatic duct lesion, which was noted en-
doscopically to have tumor vessels seen alongside the wall of 
the duct. Pathology demonstrated well-to-moderately differen-
tiated invasive adenocarcinoma with the same morphology as 
the colorectal adenocarcinoma. It also showed immunopheno-
type characteristics of colorectal adenocarcinoma (cytokera-
tin 7 (CK7) negative, cytokeratin 20 (CK20) positive, SATB2 
positive). Similarly, it showed the same molecular signature as 
the colorectal adenocarcinoma (KRAS G12D point mutation, 
MSS, two APC mutations, mutations in PIK3CA, PPPR21A, 
ZFHX3).

An interval MRI was performed following his index op-
eration, which again demonstrated an infiltrative, central T2 
intermediate, T1 and hepatobiliary hypointense, diffusion-
restricting hepatobiliary mass in the proximal hepatic hilum. 
Compared to the patient’s initial MRI approximately 8 months 
prior, the mass demonstrated slight expansile growth, measur-
ing 3.0 × 2.0 cm in diameter compared to 2.1 cm in maximum 
diameter previously, with mildly increased associated right 
greater than left intrahepatic biliary dilation.

Seven months after his initial colon resection, the patient 
underwent an open right liver resection, portal lymphadenec-
tomy and extrahepatic bile duct resection with Roux-en-Y left 
hepaticojejunostomy. He did not receive additional systemic 
therapy between the two operations. Intraoperatively, a hilar 
intraductal mass was identified extending to the right bile duct. 
A frozen margin from the left proximal bile duct, which was 
sent intraoperatively, was negative for malignancy.

A gross pathologic examination of the specimen was re-
markable for a tan-yellow, exophytic mass measuring 2.1 × 1.7 
× 1.1 cm within the right hepatic bile duct (Fig. 5). The mass 
was confined to the bile duct without invasion into the hepatic 
parenchyma. Further microscopic examination confirmed 
moderately differentiated adenocarcinoma with clear margins. 
The prior colon and bile duct specimens were reviewed in 
conjunction with our pathologists. They were noted to have 
similar pathologic features, consistent with metastatic colon 
cancer to the bile duct (Table 1, Figs. 6, 7). Three periportal 

Figure 4. ERCP cholangiogram showing irregular filling defect within 
the right bile duct corresponding to the location of the known mass (ar-
row). ERCP: endoscopic retrograde cholangiopancreatography.

Figure 5. (a) Hepatic hilar region. (b) Yellow square marks right posterior hepatic bile duct and yellow circle marks tan-yellow 
friable and exophytic mass involving the duct.
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and omental lymph nodes were negative for metastatic disease.
The patient is now 1-year post-index operation and 4 

months post-liver resection. He is receiving adjuvant chemo-
therapy with irinotecan and Zirabev (bevacizumab-bvzr) with 
no evidence of disease.

Discussion

Metastases to the bile ducts are exceedingly rare, and exist-
ing literature on the topic largely consists of case reports and 
small series [2-4]. Most reports describe a microscopic or mac-
roscopic invasion of the biliary tree in patients with hepatic 
metastases; intrabiliary lesions without an associated hepatic 
mass are even more uncommon [7, 8]. Several mechanisms 
have been proposed to explain this phenomenon, including 
vascular invasion with spread via a peribiliary capillary plexus 
[9] and direct spread via the bile stream [10]. Determining the 
most likely mechanism, in this case, is challenging, as the sur-

gical specimen showed no signs of lymphatic or vascular inva-
sion and no concurrent hepatic masses suggesting biliary in-
vasion. However, the patient’s neoadjuvant therapy may have 
obscured these findings in the resected specimens. In addition, 
a majority (> 90%) of described cases are metachronous in 
presentation, with a median interval of 60 months between the 
time of diagnosis of the primary tumor and of intrabiliary me-
tastasis [11]. In contrast, our case of colon cancer with biliary 
metastasis is unique due to the solitary and synchronous nature 
of the metastasis.

Neoplastic biliary obstruction is frequently presumed to 
be from a primary intraductal biliary neoplasm until proven 
otherwise [12]. Due to their rarity, biliary metastases may 
be mistaken for a primary neoplasm of the bile duct, such as 
cholangiocarcinoma. However, several radiologic and histo-
pathologic differences have been identified to help differenti-
ate cholangiocarcinoma and intrabiliary metastases from colo-
rectal adenocarcinoma and other extrabiliary malignancies. Of 
note, tumor markers, including CEA and CA19-9, are unlikely 
to be beneficial in differentiating colorectal adenocarcinoma 
and cholangiocarcinoma, as they can be elevated in both con-
ditions [13].

Several radiologic features may help differentiate biliary 
metastases from primary intrabiliary neoplasms preoperative-
ly. A retrospective review by Lee et al found that neoplastic 
biliary obstruction from a lesion contiguous with the adjacent 
liver parenchyma supports a diagnosis of extrabiliary metas-
tases (e.g., liver metastases with extension into the bile duct 
lumen), whereas purely intraductal masses are more likely to 
represent cholangiocarcinoma [12]. Interestingly, this was not 
true of our patient’s biliary mass, which appeared purely intra-
ductal on preoperative imaging without evidence of originat-
ing from the adjacent liver parenchyma. The mild to moderate 
right biliary dilation may be attributed to partial obstruction of 
the right hepatic duct lumen. Pathologic analysis of the resect-
ed specimen confirmed that the mass was purely intraductal.

Lee et al also found that intraductal metastases are more 
likely to have an expansile appearance on imaging, whereas 

Figure 6. Section of the cecal mass with invasive moderately differenti-
ated adenocarcinoma

Table 1.  Immunohistochemical and Molecular Profiles of Resected Cecal and Bile Duct Lesions

Cecal mass Bile duct lesion
Immunophenotype CK7 negative

CK20 positive, patchy
CDX2 positive, strong and diffuse
SATB2 positive, strong and diffuse

Molecular profile MMR intact MMR intact
MSI absent MSI absent
BRAF wild-type KRAS G12D point mutation
KRAS G12D point mutation APC K1245* point mutation

APC E1408* point mutation
PIK3CA E545K point mutation
PPP2R1A C148Lfs* 26 point mutation
ZFHX3 R2203C point mutation

MMR: mismatch repair; MSI: microsatellite instability; CK: cytokeratin.
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cholangiocarcinoma is more likely to exhibit a papillary ap-
pearance [12]. This distinction is owed to differences in the 
tumor’s histologic growth pattern: intraductal metastases are 
more likely to exhibit intraluminal tumor growth, resembling 
tumor thrombi and resulting in an expansile appearance on 
cross-sectional imaging. In contrast, intraepithelial extension, 
in which the tumor advances along the intact basement mem-
brane, replacing the normal bile duct epithelium, is more likely 
to occur in primary biliary cancers and results in a papillary 
growth pattern on imaging [14, 15]. The space-occupying na-

ture of the mass described in this report is consistent with these 
findings. This became more evident as time progressed and the 
biliary mass increased in size, expanding the bile duct lumen 
due to its growth, and was most consistent with an expansile-
type growth pattern due to intraductal metastasis. Lastly, the 
authors found that calcifications were more frequent in patients 
with intrabiliary metastases from colorectal cancer compared 
to cholangiocarcinoma, likely because fine and punctate calci-
fications can occur in mucinous adenocarcinoma, a common 
histological subtype of colorectal cancer. However, this find-

Figure 7. (a, b) Sections of the right hepatic bile duct with exophytic mass. The mass has similar morphology to the cecal mass. 
(c) CK7 immunohistochemistry with no expression. (d, e, f) CK20, CDX2 and SATB2 immunohistochemistry with positive diffused 
expression, respectively. CK7: cytokeratin 7; CK20: cytokeratin 20.
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ing was not statistically significant. They did not find tumor 
size, multiplicity, signal intensity or enhancement patterns to 
differ significantly between the two pathologies [12].

The most reliable method to distinguish intrabiliary neo-
plasms from intraductal, extrabiliary metastases is pathologi-
cal analysis. In patients with resectable cholangiocarcinoma 
undergoing up-front surgery, preoperative tissue diagnosis is 
generally not recommended due to the potential risk of tumor 
seeding [16]. However, for patients with more advanced dis-
eases, a preoperative biopsy may be performed to guide neo-
adjuvant chemotherapy, aiming to reduce the tumor burden to 
allow for adequate resection [17]. Certainly, when differentiat-
ing biliary metastases from primary biliary neoplasms, histo-
logic diagnosis may have important therapeutic indications. In 
our case, a preoperative biopsy was attempted via ERCP with 
EUS; however, a tissue sample was not obtained due to the 
inability to visualize the lesion on ultrasound reliably. Various 
techniques can be employed to biopsy biliary lesions, includ-
ing ERCP with EUS and FNA, ERCP with endoscopic brush-
ings, and percutaneous transhepatic intraductal biopsy. Each 
method has its limitations, with a wide range of reported sen-
sitivities and specificities for each [18]. Interestingly, a review 
by Davidson et al found that preoperative CT had the highest 
reported diagnostic accuracy [18]. Further, most studies on bi-
opsy methods focus on differentiating malignant from benign 
disease. We would expect the accuracy of these methods in 
distinguishing carcinomas of different origins to be even lower.

Once an adequate tissue sample is obtained, several his-
tologic features can be used to confirm the diagnosis. As 
previously mentioned, differences in the microscopic appear-
ance and growth pattern may distinguish the two conditions: 
intraductal metastases are more likely to exhibit intraluminal, 
expansile tumor growth, whereas cholangiocarcinoma more 
frequently demonstrates intraepithelial extension with papil-
lary tumor growth. However, there are notable exceptions to 
these growth patterns. For example, unlike other extrabiliary 
metastases, intraductal metastasis from colorectal cancer may 
exhibit intraepithelial extension, making the distinction from 
primary biliary malignancies more difficult. Further, multiple 
morphological subtypes of cholangiocarcinoma demonstrate 
different growth patterns. Papillary growth is often seen with 
the intraductal growing subtype but is not seen in the peri-
ductal infiltrating subtype [19]. Thus, immunohistochemistry 
more reliably confirms the diagnosis. Specifically, CK7 and 
CK20 are key markers in distinguishing intrabiliary metasta-
ses from cholangiocarcinoma [11, 12]. Colorectal epithelium 
is typically CK20 positive and CK7 negative, while biliary 
epithelium shows the opposite pattern [12]. A retrospective 
review found that, in practice, 70-95% of colorectal cancers 
and 20-40% of pancreaticobiliary adenocarcinomas are CK20 
positive, whereas 90-100% of pancreaticobiliary and 5-25% 
of colorectal adenocarcinomas are CK7 positive [20]. Thus, 
a majority of colorectal cancer metastases are CK7 negative 
and CK20 positive [21, 22], but 9-16% may be CK20 nega-
tive [11]. A recent systematic review by Latorre Fragua et al 
confirmed this pattern in cases of intrabiliary metastases from 
colorectal cancer, with 19 of 23 cases being CK20 positive and 
19 of 22 being CK7 negative [11]. CDX2 and SATB2 are more 
frequently positive in colorectal adenocarcinoma as well [23]. 

This staining pattern (CK20, CDX2, and SATB2 positive, CK7 
negative) was true in our case as well, confirming the diagno-
sis.

The only definitive cure for malignant biliary obstruction, 
whether due to intrabiliary metastasis or cholangiocarcinoma, 
is surgical resection. Anatomical resection is generally recom-
mended, particularly in cases where the preoperative diagno-
sis (metastasis versus primary biliary malignancy) is undeter-
mined [11]. Because of cholangiocarcinoma’s characteristic 
longitudinal growth along the bile duct walls, concerns exist 
that nonanatomic wedge resection might leave surgical mar-
gins too narrow to fully remove the affected ducts [24]. For 
cholangiocarcinoma, a complete surgical resection with his-
tologically negative margins is essential and is the preferred 
management approach in medically fit patients with resectable 
disease [25]. In colorectal cancer, the combination of medi-
cal therapy and surgical resection of liver metastases has been 
shown to improve cure rates and overall survival [26]. How-
ever, given its rarity, little is known regarding the impact of 
resecting intrabiliary metastases on patient survival in colo-
rectal cancer.

Conclusions

This case highlights the difficulties in differentiating meta-
static biliary obstruction from primary biliary tumors. Several 
radiological features may help to distinguish the two entities 
preoperatively, including the presence versus absence of exten-
sion into the hepatic parenchyma and papillary versus expan-
sile appearance. However, diagnostic confirmation ultimately 
requires histopathological examination, with CK20 and CK7 
being the two most important immunohistochemical markers. 
The presence of biliary obstruction from metastases is impor-
tant to consider in atypical presentations of biliary masses, 
particularly in patients with a coexisting malignancy, as it may 
have therapeutic and prognostic implications.
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