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Abstract

BACKGROUND

Cholangiocarcinoma and small intestine cancer are common clinical malignancies, but
metastatic cholangiocarcinoma and small intestine cancer are rare, especially
simultaneous metastatic cholangiocarcinoma and small intestine cancer from breast
cancer. Since the clinical presentation of metastatic cholangiocarcinoma and small
intestine cancer does not differ from primary tumor, it may lead to misdiagnosis

preoperatively.

CASE SUMMARY

A 66-year-old woman was admitted to our hospital for further treatment due to
abdominal pain and jaundice. Abdominal magnetic resonance imaging and magnetic
resonance cholangiopancreatography showed an occupying lesion of the bile duct,
considering a high possibility of primary bile duct tumor. Therefore, we performed a
radical bile duct cancer surgery and cholecystectomy, and multiple tumors in the small
intestine were found and removed during the surgery process. Postoperative pathology
showed metastatic bile duct cancer and small intestine cancer from tumors in other
parts. The patient underwent a right total mastectomy and axillary lymph node
dissection because of right breast cancer 2 years ago. Combining with the
immunohistochemical results, the patient was finally diagnosed as metastatic
cholangiocarcinoma and metastatic small intestine cancer from breast cancer.
Postoperatively, the patient received four cycles of chemotherapy and targeted therapy
with 5-fluorouracil, epirubicin and trastuzumab. Unfortunately, the patient eventually
died from tumor progression, thoracoabdominal infection, and sepsis 5 mo after

surgery.

CONCLUSION
Simultaneous metastatic cholangiocarcinoma and small intestine cancer from breast

cancer are rare and the prognosis is extremely poor. Improving preoperative diagnostic
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accuracy is beneficial to avoid excessive surgical treatment. Treatment should be aimed
at relieving biliary obstruction and abdominal pain, and then supplemented with
chemotherapy and targeted therapy to control tumor progression and prolong the

patient’s life.

Key Words: Breast cancer; Metastatic cholangiocarcinoma; Metastatic small intestine

cancer; Misdiagnosis; Prognosis; Case report

Jiao X, Zhai MM, Xing FZ, Wang XL. Simultaneously metastatic cholangiocarcinoma
and small intestine cancer from breast cancer misdiagnosed as primary

cholangiocarcinoma: A case report. World | Clin Cases 2023; In press

Core Tip: Simultaneous metastatic cholangiocarcinoma and small intestine cancer from
breast cancer are rare. We present a rare case of bile duct and small intestine metastasis
from breast cancer in an older patient who died 5 mo after undergoing radical
cholangiocarcinoma surgery due to extensive abdominal metastases and sepsis.
Improving preoperative accuracy is necessary, and treatment should be aimed at

relieving biliary obstruction and abdominal pain.

INTRODUCTION

Breast cancer is a common malignant tumor in women. The metastatic pathways of
breast cancer are mainly local spread (invasion of Cooper’s ligament and skin),
lymphatic metastasis, and hematogenous metastasis, and the most common distant
metastases are bone, lung and liver in that order!!l. Metastasis of breast cancer to the
bile duct and small intestine is rare, and definitive preoperative diagnosis is difficult
due to the lack of specific clinical presentation and sensitive investigations. We report a
case of metastatic cholangiocarcinoma and small intestine cancer from breast cancer
that was misdiagnosed as primary cholangiocarcinoma in our hospital. Misdiagnosis of

diseases may lead to excessive examination and treatment, which is not helpful for the
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overall prognosis of patients. Metastasis of breast cancer to the bile duct and small
intestine has been reported in a few cases, while simultaneous metastasis to the bile
duct and small intestine has not. We believe that our report will broaden the diagnostic
thinking when we encounter similar cases and improve diagnostic accuracy.

2
CASE PRESENTATION

Chief complaints
A 66-year-old woman was admitted to our hospital for further treatment with a history
of right upper abdominal pain and progressively increasing jaundice for 1 mo. The

abdominal pain was paroxysmal and dull, mainly after meals.

History of present illness

The patient suffered from persistent abdominal pain and vomiting occurred when the
pain was severe. The pain usually lasted for 3-5 min and can be relieved on its own. The
patient had no other significant discomfort, such as nausea, vomiting, fever, chills,

fatigue or melena.

History of pastillness

The patient underwent a right total mastectomy and axillary lymph node dissection
because of right breast cancer 2 years ago and the pathology was invasive ductal
carcinoma. After surgery, she was given eight courses of chemotherapy with a TC
regimen [docetaxel: 75 mg/m?, dl, intravenous (iv) drip; cyclophosphamide: 600
mg/m? dl, intravenous (iv) drip. Every 21 d is 1 cycle of chemotherapy]. The patient
did not apply trastuzumab due to personal financial reasons.

8

Personal and family history

There was no personal or family history of acute or chronic disease (hypertension,

diabetes, heart disease, efc). There was no family history of tumors.
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Physical examination

Physical examination revealed obvious jaundice in the skin and sclera, absence of right
breast, flat abdomen, soft abdominal muscles, right upper abdominal pressure pain
without rebound pain, negative Murphy sign, and no obvious masses were palpated in
the abdomen. The liver and spleen were not touched. Bowel sounds are 5 times per

minute.

Laboratory examinations

Laboratory results showed liver function impairment. Alanine aminotransferase and
aspartate aminotransferase were significantly elevated to 159.2 U/L (normal range 0-27
U/L) and 202.1 U/L (normal range 0-27 U/L), respectively. Tumor markers showed
that carcinoembryonic antigen (CEA), a-fetoprotein and carbohydgate antigen (CA)15-3
were at normal levels, CA125 was significantly elevated at 140.4 U/mL (normal range
0-35 U/mL) and CA19-9 was 31.2 U/mL (normal range 0-27 U/mL). Elevated
aminotransaminases and tumor markers suggested the possible presence of bile duct or

liver tumors.

Imaging examinations

Abdominal magnetic resonance imaging (Figure 1A) and magnetic resonance
cholangiopancreatography (Figure 1B) showed an occupying lesion of the bile duct,
significant stenosis of the bile duct, and dilatation of the intrahepatic and extrahepatic
bile ducts. The tumor was located in the bile ducts of the porta hepatis, measured 1.5 cm
% 1.0 cm. Chest computed tomography (CT) showed no significant abnormalities and
no occupying lung lesions. Due to the patient’s previous history of breast cancer, a

whole-body bone scan was performed and no bone metastasis was observed.

Surgical exploration and pathological diagnosis
Combining the patient’s clinical manifestations, elevated tumor markers, and imaging

examinations, the patient was initially diagnosed with bile duct tumor and a history of
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breast cancer. It was more likely that the bile duct tumor was a primary tumor. Due to
the presence of jaundice in the patient, removal of biliary obstruction was necessary.
After obtaining the consent of the patient and her family, surgery was performed in
June 2021. Intraoperatively, the tumor was located in the upper part of the bile duct,
with a hard texture, with compression of the bile duct causing luminal narrowing,
marked dilatation of the proximal bile duct, and chronic inflammatory changes with
thickening of the gallbladder wall. The tumor was 40 cm, 70 cm and 130 cm from the
flexural ligament with a size of about 2 cm x 2 em, 1 cm x 2 cm and 2 cm X 2 cm,
respectively, with a hard texture, and invaded the whole intestinal wall, resulting in
incomplete obstruction of the small intestine. The nature of the tumor was not clear, but
there was biliary and intestinal obstruction, so radical bile duct cancer surgery,
cholecystectomy and small intestine tumor resection were performed successfully.
Postoperative pathology confirmed that the small intestine tumor was poorly
differentiated adenocarcinoma (Figure 2A), with cancerous tissue infiltrating the entire
intestinal wall, and a cancerous thrombus was found in the vasculature with nerve
invasion. The bile duct tumor was poorly differentiated adenocarcinoma with most of
the bile duct epithelium missing (Figure 2B), replaced by inflammatory exudate and
necrotic tissue, and one metastatic lymph node was found in the surrounding fatty
tissue. Immunohistochemistry of small intestine tumor and bile duct tumor was
negative for cytokeratin (CK)20, lymphocyte common antigen (LCA), caudal-related
homeobox transcription factor 2 (CDX-2) (Figures 2C and 2D), villin (Figures 2E and
2F), estrogen receptor (ER) and progesterone receptor (PR), and positive for gross cystic
disease fluid protein (GCDEFP)-15 (Figures 2G and 2H), GATA binding protein-3
(GATA3) (Figures 2I and 2J), CK7, CK8, CK19 and hER-2(++++).

FINAL DIAGNOSIS

Medical history and immunohistochemistry showed that the bile duct and small

intestine tumors were derived from breast cancer. Pathological examination confirmed
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preoperative misdiagnosis and revised the clinical diagnosis to metastatic

cholangiocarcinoma and metastatic small intestine cancer from breast cancer.

TREATMENT

Postoperatively, the patient received four cycles of chemotherapy and targeted therapy
with TXH [docetaxel: 75 mg/m?, d1, intravenous (iv) drip; capecitabine: 1000 mg/m?,
po, bid, d1-d14 and trastuzumab: 8 mg/kg for first time, 6 mg/kg for subsequent dose,
dl1, intravenous (iv) drip. Every 21 days is 1 cycle of therapy].

OUTCOME AND FOLLOW-UP

The patient gradually recovered after surgery, abdominal pain was relieved, jaundice
gradually reduced, aspartate aminotransferase and alanine aminotransferase gradually
decreased to normal, CA125 significantly decreased to 358 U/mL and CA19-9
increased to 344 U/mL 1 mo after surgery. Laboratory results showed that CEA
increased to 15.3 U/mL, CA125 started to increase again at 66.8 U/ mL after dropping to
normal, and CA19-9 decreased to normal at 16.3 U/mL after four cycles of
chemotherapy and targeted therapy. The patient was readmitted to our hospital for
further treatment for abdominal pain and distention in November 2021, and CEA,
CA125 and CA19-9 were significantly elevated to 30.5 U/mL, 251 U/mL and 394
U/mL, respectively. CT of the chest and abdomen showed large amounts of
hydrothorax and ascites. Thoracentesis and abdominocentesis were performed, and
tumor cells were detected in the hydrothorax and ascites (Figure 2K). The patient
eventually died from tumor progression, thoracoabdominal infection, and sepsis 5 mo

after surgery.

DISCUSSION
Breast cancer is the most common malignancy in women worldwide. The most
common metastases from breast cancer are axillary lymph nodes, bone, lung and liver.

Intestinal metastases from breast cancer have been reported!>4], and a few cases of bile
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duct metastases from breast cancerl>7] are also reported in Reference Citation Analysis
(https:/ /www referencecitationanalysis.com/), PubMed and Embase. However,
simultaneous metastastic bile duct and intestine cancer has not been reported. In the
few previous studies, 24% of caseg of metastatic breast cancer involved the common bile
duct, 66% the extrahepatic duct or lymph nodes extending directly into bile ducts and
ampulla of Vater, and 10% of cases were uncertain/®l. Primary small intestine cancer is
uncommon, and metastatic intestine cancer is even rarer. The pathogenesis of primary
small intestine cancer is unclear, but it is still believed to be a genetic disease, and the
loss of brain and muscle arnt-like 1 increases tumor initiation in the intestinel®l. In our
case, small intestinal tumor was not detected on preoperative imaging due to its small
size, but was found during surgery. We found both bile duct and small intestinal
metastases from breast cancer, which are rare in clinical practice. However,
unfortunately, we were unable to confirm the diagnosis preoperatively. Elevated tumor
markers may assist in tumor diagnosis, but it is difficult to detect tumor markers
associated with the primary tumor in metastatic cholangiocarcinoma. CA19-9 and CEA
were elevated in 40% and 85% of patients with cholangiocarcinoma, respectively!'?], and
a-fetoprotein is usually negative, which is not specific for the diagnosis of metastatic
cholangiocarcinoma. Imaging examination is difficult to determine the nature and
origin of cholangiocarcinoma. Preoperative diagnosis is difficult and metastatic
cholangiocarcinoma was mostly diagnosed after surgery, such as
cholangioduodenectomy or pancreatoduodenectomy for malignant bile duct stenosis of
unknown origin in previous studies!!ll. Pathology is the gold standard for tumor
diagnosis, so preoperative pathology may be necessary, but most tumors like
cholangiocarcinoma and pancreatic cancer are often not diagnosed through pathology
before surgery. Endoscopic retrograde cholangiopancreatography (ERCP) and a
transpapillary biliary biopsy were performed to confirm bile duct tumors derived from
breast cancer by Suzuki ef all’2l and Tang et all®l for patients with a history of breast
cancer. However, negative results may also be obtained due to a small amount of tissue,

superficial tissue, or implantation of the metastatic cells in the submucosa. ERCP is not
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used as a routine preoperative procedure for bile duct cancer. Fine-needle aspiration
biopsy may also be used for preoperative pathological examination, but successful
puncture may also be failed due to obscuration of surrounding organs and small bile
duct tumors. Cochrane and Schleppl!¥l demonstrated metastatic breast cancer in the
mid-portion of the common bile duct with fine-needle aspiration biopsy under
endoscopic ultrasound. In our case, we did not perform ERCP or fine-needle aspiration,
thus we misdiagnosed primary bile duct cancer. Positron emission tomography
(PET)/CT examination may reveal smaller metastases in the small intestine and may be
helpful in the detection of metastases in other organs. PET/CT scans can show bile duct
cancer as small as 1 cm. PET/CT is accurate in evaluating primary tumors, lymph node
metastases, and distant metastases in patients with bile duct cancer. Accurate
prE)perative diagnosis can have an impact on treatment.

GATA3 is an important indicator of primary breast cancer; however, CDX-2 and
villin are important indicators of enterogenous cancer. CK'7, CEA, ER, PR and GCDFP-
15 are usually positive in metastatic breast cancerl4l. CK 7 and CEA are also positive in
gastrointestinal tumors, so they are nonspecificl®. CK7, CK8, CK19, CA19-9, CEA and
CDX2 are usually positive in cholangiocarcinoma as well as in breast cancer, thus they
are also nonspecific. However, CK 20 is almost invariably present in gastrointestinal
tumors and absent in breast cancer’>'®l, which is consistent with our pathological
results. Immunohistochemical results showed GCDFP-15(+), GATA3(+), CK7(+),
CK8(+), CK19(+), CK20(-), LCA(-), villin(-), CDX-2(-), ER(-), PR(-) and hER-2(++++) in
our case. Combined with the history of breast cancer and immunohistochemical results,
this patient was diagnosed with breast cancer with metastasis to the common bile duct
and small intestine.

Breast tumor cells may metastasize to the abdominal lymph nodes through lymphatic
reflux or to the bile ducts and small intestine through hematogenous metastasis. This
indicates that the tumor has metastasized distantly and the prognosis is extremely poor.
The time interval between the diagnosis of breast cancer and secondary bile duct cancer

can be as long as 21 years and as short as 2 years/®l, and the time interval between the
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diagnosis of breast cancer and secondary colon cancer can be as long as 10 years and as
short as 4 mo. Breast cancer with simultaneous metastasis to the intestine and bile ducts
is not currently reported in the literature. Surgical resection of primary small intestine
cancer and primary cholangiocarcinoma is useful to improve quality of life and prolong
overall survival, but patients with metastatic tumors cannot benefit from surgery.
Preoperative diagnosis is obtained in the minority and most of them are treated
surgically, but patient prognosis is poor and does not contribute to overall survival.
Due to our misdiagnosis, we performed surgery on our patient. Tumor markers
showed a decreasing trend after surgery, but the level of CEA, CA125 and CA199
increased to 30.5 U/mL, 251 U/mL and 394 U/mL, respectively, at 5 mo after surgery.
CT of the chest and abdomen showed a large amount of fluid accumulated in the
thoracic and abdominal cavities, and tumor cells were detected in the hydrothorax and
ascites. Following disease progression, infection of hydrothorax and ascites, and
uncontrollable growth of tumor cells, the patient died of multiple organ failure. The
initial decrease in level of tumor markers was due to tumor resection, but ultimately
tumor progression could not be controlled. The patient did not benefit from surgery.
This patient was admitted to our hospital mainly for jaundice and abdominal pain. If
the nature and origin of common bile duct cancer had been determined preoperatively,
surgery would have been avoided. In general_ patients with pancreaticobiliary
malignancies, metastatic common bile duct cancer and external biliary compression by
lymph nodes should be implanted with plastic or self-expanding metal stents to relieve
related jaundice and abdominal pain(!7l. Percutaneous transhepatic biliary drainage is
another effective method to relieve jaundice. Adjuvant treﬁ‘nent of metastatic tumors
should be based on the primary tumor. Treatment of metastatic breast cancer is
influenced by multiple factors; most importantly, expression of ER, PR and HER2,
treatment history and prognostic indicators (i.e., short disease-free interval, presence of
visceral metastases, performance status, and severity of symptoms)['8l. For example,
patients with hormone-receptor-positive tumors are expected to benefit from hormonal

therapy, while patients with HER2-positive tumors are treated with chemotherapy in

10 / 11




combination with targeted therapy. However, treatment of patients with triple-negative
breast cancer relies only on cytotoxic chemotherapyl!8l. In our case, the patient could not
have benefited from hormonal therapy due to the negative expression ER and PR.
Chemotherapy combined with targeted therapy would be preferred because of positive
expression of HER2. Adjuvant treatment with chemotherapy and targeted therapy
should be applied to control tumor progression. Our patient died 5 mo after surgery,
and surgery may have been unnecessary. Therefore, when we encounter patients with
biliary tumors with a history of breast cancer, the possibility of metastases should be
taken into account. Chemotherapy, radiotherapy, endocrine therapy and targeted
therapy for breast cancer are well known to us, while immunotherapy for breast cancer
is rarely studied and treated. Keytruda is mainly used in patients with locally recurrent,
unresectable or metastatic triple-negative breast cancer, and positive programmed
death ligand 1 expression is necessary. The prognosis of metastatic breast cancer is
poor, so the establishment of a prognostic model is useful for the treatment of tumors.
Various studies have validated that the Nottingham Prognosis Index is a widely used

index to determine prognosis following surgery for breast cancer in clinical practicel'?l.

CONCLUSION

Simultaneous metastasis of breast cancer to the bile duct and small intestine is rare and
the prognosis is extremely poor. We should combine PET/CT, ERCP and fine-needle
aspiration biopsy to improve the accuracy of preoperative diagnosis, to avoid excessive
surgical treatment without improving prognosis. Unnecessary surgical treatment is not
helpful for the overall survival time of the patient. Treatment should be aimed at
relieving biliary obstruction and abdominal pain symptoms, such as percutaneous
transhepatic biliary drainage and biliary stent implantation, and then supplemented
with chemotherapy and targeted therapy to control tumor progression and prolong the
patient’s life. It is believed that effective treatment of patients with metastatic breast

cancer should be determined by further research.
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