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Abstract: Obstructive jaundice caused by metastases to the porta hepatis is often observed
in patients with various advanced cancers; however, metastasis of lung cancer to the common
bile duct with subsequent development of jaundice is rare. A 75-year-old female with lung
adenocarcinoma harboring epidermal growth factor receptor (EGFR) mutation (15-bp in-frame
deletion in exon 19 and T790M in exon 20) developed obstructive jaundice during therapy.
Obstruction of the common bile duct caused by an intraductal tumor was identified by computed
tomography, endoscopic retrograde cholangiopancreatography, and endoscopic ultrasonography.
Although primary cholangiocarcinoma was highly suspected according to the imaging findings,
immunohistochemical evaluation of the intraductal tumor demonstrated thyroid transcription
factor-1 positive adenocarcinoma. Furthermore, peptide nucleic acid-locked nucleic acid poly-
merase chain reaction clamp analysis showed that the tumor contained the same EGFR muta-
tion as that in the primary lung cancer. Thus, we confirmed intraductal metastasis from a lung
adenocarcinoma. To our knowledge, this is the second report of obstructive jaundice caused by
intraductal metastasis of lung cancer.
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Introduction
Cholangiocarcinoma is the second most common primary liver tumor worldwide after
hepatocellular carcinoma.' It arises from the epithelium of the bile duct and is difficult
to diagnose because of its late clinical manifestation. The presentation of cholang-
iocarcinoma depends on the location of the tumor. When the tumor is located at the
bifurcation of the hepatic ducts or the distal common bile duct, patients frequently
exhibit obstructive jaundice, pale stools, and bilirubinuria. Meanwhile, obstructive
jaundice is observed in patients with various advanced cancers metastasizing to the
hepatic portal region. The primary tumors most commonly associated with the devel-
opment of obstructive jaundice are primary tumors of the stomach, colon, and breast.?
Lung cancer accounts for less than 1% of these tumors, and small-cell lung cancer
has been reported in the literature.>® The most common extrathoracic metastatic sites
in autopsied patients with non-small-cell lung cancer were liver (31%—47%), brain
(34%-35%), bone (29%—34%), and adrenal gland (29%-31%).”® Thus, obstructive
jaundice by direct metastasis to the common bile duct seems to be a rare manifesta-
tion of lung cancer.

We herein describe a patient with lung cancer who developed obstructive jaundice
due to metastasis to the common bile duct. The patient’s condition mimicked primary
cholangiocarcinoma on diagnostic images. Immunohistochemistry and epidermal
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growth factor receptor (EGFR) mutation analysis proved
that the intraductal tumor was a metastasis from the lung
adenocarcinoma.

Case report

A 75-year-old female presented with dyspnea. She was an ex-
smoker (60 pack-years). Her Eastern Cooperative Oncology
Group performance status was 1. Chest computed tomogra-
phy (CT) revealed a pulmonary mass in the right upper lobe
with right-sided pleural effusion. She was diagnosed with
advanced lung adenocarcinoma (¢cT2aN3M]a, stage IV) by
transbronchial biopsy and imaging findings. Because peptide
nucleic acid-locked nucleic acid (PNA-LNA) polymerase
chain reaction (PCR) clamp analysis showed that the primary
lung tumor had an EGFR mutation (15-bp in-frame deletion
in exon 19, del E746-A750), she was treated with gefitinib
as first-line therapy for 14 months. However, her disease pro-
gressed, and thereafter she received six cycles of carboplatin
and pemetrexed chemotherapy followed by pemetrexed for
maintenance. During the maintenance therapy, she developed
nausea and anorexia and had a performance status of 3. Imag-
ing studies showed that her right-sided malignant pleural
effusion had increased in severity and that multiple brain
metastases and meningitis carcinomatosa had developed.
T790M EGFR-tyrosine kinase inhibitor-resistant mutation in
exon 20, in addition to the EGFR exon 19 deletion mutation,
was identified from the pleural effusion. Adenocarcinoma
cells were also observed in her spinal fluid. PNA-LNA PCR
clamp analysis of the spinal fluid revealed the same EGFR
deletion mutation; however, the T790M mutation could
not be detected. Thus, we administered erlotinib to control
the central nervous system metastasis. After 4 weeks, the
brain metastases responded completely and her digestive
symptoms related to the central nervous system metastasis
disappeared.

After receiving erlotinib for 3 months, the patient visited
the emergency department with jaundice, epigastric pain,
and a low-grade fever. Hematological investigation showed
a hemoglobin level of 9.4 g/dL; her white blood cell count
and differential leukocyte and platelet counts were within
normal limits. Her serum C-reactive protein level was
1.76 mg/dL. Her other laboratory findings were as follows:
total bilirubin, 5.8 mg/dL; direct bilirubin, 3.8 mg/dL;
aspartate aminotransferase, 165 U/L; alanine aminotrans-
ferase, 111 U/L; y-glutamyl transpeptidase, 148 U/L; lac-
tate dehydrogenase, 223 U/L; amylase, 44 U/L; blood urea
nitrogen, 23 mg/dL; creatinine, 0.58 mg/dL; prothrombin
time, 11.3 seconds; activated partial thromboplastin time,

26.1 seconds; and D-dimers, 2.7 ug/mL. A urinalysis
revealed bilirubinuria (1+).

Chest X-ray and CT revealed bilateral massive pleural
effusion. Abdominal CT revealed dilatation of the intra-
and extrahepatic bile duct, including the common bile
duct, which showed abrupt termination on the distal side
(Figure 1A and B). No metastases to the porta hepatis, includ-
ing any originating from the lymph nodes, liver, or pancreas,
were observed. Computer-reconstructed coronal section
images also confirmed the obstruction of the distal common
bile duct, and an intraductal tumor in the dilated common bile
duct with slightly low attenuation was present on CT (Figure
1C). Endoscopic retrograde cholangiopancreatography and
endoscopic ultrasonography also showed obstruction of the
common bile duct due to the intraductal tumor (Figure 1D and
E). The appearance of the intraductal tumor was observed by
peroral cholangioscopy. The surface of the common bile duct
showed irregular and inadequate angiogenesis. Detailed obser-
vation was difficult due to the presence of stenosis. Based on
these findings, we suspected primary cholangiocarcinoma. An
endoscopic retrograde bile duct drainage tube was placed, and
the patient’s jaundice promptly improved. Adenocarcinoma
cells in a specimen obtained by transbronchial biopsy at the
time of diagnosis are shown in Figure 2A and B. The biopsy
specimen obtained using digestive endoscopy revealed poorly
differentiated adenocarcinoma that was positive for thyroid
transcription factor-1 by immunohistochemistry (Figure 2C
and D). PNA-LNA PCR clamp analysis revealed that the
specimen had an EGFR exon 19 deletion mutation and T790M

Figure | Radiological images.

Notes: (A and B) Contrast-enhanced abdominal computed tomography revealed
dilatation of the intra- and extrahepatic bile duct, including the common bile
duct. (C) A computer-reconstructed coronal section image revealed obstruction
of the distal common bile duct, which showed abrupt termination on the distal
side. (D and E) Endoscopic retrograde cholangiopancreatography and endoscopic
ultrasound revealed obstruction of the common bile duct secondary to the
intraductal tumor. The arrow indicates the distal end of the common bile duct. The
arrowheads indicate the wall of the common bile duct and cystic duct.
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Figure 2 Pathological specimens and cholangioscopic images.

Notes: (A and B) Adenocarcinoma cells in a specimen obtained by transbronchial
biopsy. (A) x40; (B) x400. (C and D) Adenocarcinoma cells in a specimen obtained
from the intraductal tumor. (C) x40. Inset: thyroid transcription factor-| stain.
(D) x400.

mutation in exon 20. Two weeks later, the patient received a
replacement endoscopic retrograde bile duct drainage tube
with a self-expanding metal stent.

Discussion

We observed obstructive jaundice caused by intraductal
metastasis in a patient with adenocarcinoma of the lung.
Immunohistochemistry and EGFR mutation analysis were
useful to differentiate metastatic intraductal tumor from
primary cholangiocarcinoma.

Imaging studies are essential for identifying the cause of
biliary obstruction. Ultrasonography is a convenient approach
to the detection of biliary tract dilatation; however, it is less
effective for determination of the cause and extent of the
obstruction.”!® CT evaluation was insufficient and ineffec-
tive in the assessment of resectability of parenchyma and
biliary duct, and in the determination of portal involvement.
Contrast-enhanced, triple-phase, helical CT and multiplanar
reconstruction images have recently proved useful for detect-
ing intrahepatic cholangiocarcinoma or longitudinal ductal
spread of hilar cholangiocarcinoma.!'"3 Although we did not
perform magnetic resonance cholangiopancreatography, this
procedure may have some advantages over CT; its intrinsic
high tissue contrast and multiplanar capability may increase
diagnostic accuracy.'*'® The diagnostic images suggested
that the lesion in the present case was most likely to be
primary cholangiocarcinoma. The biopsy specimen of the
intraductal tumor was histologically proven to be adenocar-
cinoma. Because more than 90% of cholangiocarcinomas
are adenocarcinomas,' pathological differentiation between

primary cholangiocarcinoma and metastatic adenocarcinoma
from other organs using hematoxylin—eosin staining alone
is difficult.

We also examined the protein expression and EGFR gene
mutation status in the present case. Immunohistochemical
staining showed that the adenocarcinoma cells were positive
for thyroid transcription factor-1. PNA-LNA PCR clamp
analysis demonstrated that the EGFR mutation status of the
primary lung cancer was identical to that of the intraductal
tumor. EGFR del E746-A750 and T790M mutations have not
been reported in cholangiocarcinoma, although there have
been reports of other EGFR mutations in exons 20 and 21.20!
Thus, the protein and gene analyses led to a definitive diagno-
sis of metastasis from lung cancer. Cha et al recently reported
that immunohistochemical study of the biopsy sample from
bile duct with thyroid transcription factor-1 could be useful in
differential diagnosis.? To our knowledge, this is the second
report of metastasis of lung adenocarcinoma to the bile duct
with subsequent development of obstructive jaundice.

Conclusion

Biliary obstruction in patients with lung adenocarcinoma
might exhibit the typical patterns of primary cholangiocar-
cinoma on CT and endoscopic retrograde cholangiopancre-
atographic images. Clinicians should be aware that EGFR
mutation analysis of metastatic lesions might lead to a
definitive diagnosis.
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