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Abstract
We report our experience with a synchronous case of 
gastrointestinal stromal tumor (GIST) and intraductal 
papillary neoplasm of the bile duct (IPNB) in an 
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elderly woman with neurofibromatosis type 1 (NF-1). 
A 72-year-old woman presented with a 2-mo history 
of right upper abdominal pain unrelated to diet and 
indigestion. Fourteen years earlier, she had been 
diagnosed with NF-1, which manifested as café au 
lait spots and multiple nodules on the skin. Computed 
tomography (CT) revealed a multilocular low-density 
mass with septation, and mural nodules in the right 
hepatic lobe, as well as a 1.7-cm-sized well-demarcated 
enhancing mass in the third portion of the duodenum. 
The patient subsequently underwent right hepatectomy 
and duodenal wedge resection. We present here the 
first report of a case involving a synchronous IPNB and 
GIST in a patient with NF-1. Our findings demonstrate 
the possibility of various tumors in NF-1 patients and 
the importance of diagnosis at an early stage

Key words: Neurofibromatosis type 1; Intraductal 
papillary neoplasm of the bile duct; Gastrointestinal 
stromal tumor; Synchronous

© The Author(s) 2018. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: We reported the world wide first case of 
intraductal papillary adenocarcinoma of bile duct in 
neurofibromatosis type 1 (NF-1) patient. Because 
patients with NF-1 have a mutation of the NF-1  gene 
associated with multiple tumors such as neuroma, 
and gastrointestinal stromal tumor, consideration for 
multiple tumors in NF-1 patients would be helpful.

Lee JM, Lee JM, Hyun JJ, Choi HS, Kim ES, Keum B, 
Jeen YT, Chun HJ, Lee HS, Kim CD, Kim DS, Kim JY. 
Intraductal papillary bile duct adenocarcinoma and gastrointestinal 
stromal tumor in a case of neurofibromatosis type 1. World J 
Gastroenterol 2018; 24(4): 537-542  Available from: URL: http://
www.wjgnet.com/1007-9327/full/v24/i4/537.htm  DOI: http://
dx.doi.org/10.3748/wjg.v24.i4.537

INTRODUCTION
Neurofibromatosis type 1 (NF-1) is an autosomal 
dominant disorder with an incidence of 1 per 3000 
births and a prevalence of 1 per 4-5000 individuals[1]. 
Typically, NF-1 manifests clinically as café-au-lait spots, 
cutaneous neurofibromas, cognitive impairment, axillary 
and/or inguinal freckling, Lisch nodules (i.e., pigmented 
hamartoma of the iris), and bony dysplasia[2]. Clinical 
manifestations may vary systemically depending on 
the type of mutation in NF1[1] ; furthermore, patients 
with NF-1 have an increased incidence of both benign 
and malignant neoplasms of the nervous system, skin, 
muscle, and gastrointestinal tract[2]. Approximately 
10%-25% of patients with NF-1 are known to develop 
neoplasms of the gastrointestinal tract[3]. Gastro
intestinal stromal tumor (GIST) is the most common 
gastrointestinal neoplasm in this population, whereas 

adenocarcinoma occurs at significantly lower frequency 
relative to other tumor types although the risk remains 
high[2,3]. To date, intraductal papillary neoplasm of the 
bile duct (IPNB) has not been reported in a patient with 
NF-1 patient. Additionally, few reports have described 
cases of multiple synchronous gastrointestinal tumors 
in patients with NF-1. In this report, we present a 
first case of NF-1 patient with coexisting intra-ductal 
papillary adenocarcinoma of biliary duct and duodenal 
GIST. 

CASE REPORT
A 72-year-old woman presented with a 2-mo history 
of right upper abdominal pain unrelated to her diet and 
indigestion. An examination revealed multiple nodules 
over her face and body, café au lait spots on the body 
and limbs, and scoliosis (Figure 1). Fourteen years 
earlier, she had undergone surgical treatment after 
receiving a diagnosis of adrenal tumors. Additionally, 
she was diagnosed with NF-1 after a chromosomal 
abnormality was detected. Pathology identified the 
adrenal tumor as a mucinous cystadenoma, but the 
patient was not subsequently followed up.

At admission, physical examination revealed a 
negative Murphy’s sign. The initial laboratory findings 
were as follows: aspartate transaminase, 19 IU/L; alanine 
transaminase, 13 IU/L; total bilirubin, 0.43 mg/dL; 
alkaline phosphatase, 102 IU/L; γ-glutamyltransferase, 
70 IU/L; and carcinoembryonic antigen 3.4 ng/mL. How
ever, her cancer antigen (CA) 19-9 level was elevated 
to 211.3 IU/mL. Abdominal computed tomography 
(CT) revealed a low-attenuated multilocular mass 
with septation and a mural nodule with a soft tissue-
enhancing lesion in the right hepatic lobe (Figure 
2a). CT also indicated diffuse intrahepatic duct (IHD) 
dilatation, especially in the right hepatic lobe, where 
a suspicious soft tissue lesion was connected to the 
IHD. In addition, a 1.7-cm-sized, well-demarcated 
enhancing mass was observed in the third portion of 
the duodenum (Figure 2b) Magnetic resonance (MR) 
cholangiopancreatography showed a lobulated cystic 
mass in the right hepatic lobe with multifocal intramural 
enhancing nodules and suspicious communication 
with the IHD, indicating a malignant transformation 
(Figure 3). There were no specific findings on brain MR 
for central nervous system evaluation. We decided to 
perform a surgical resection histological diagnostic and 
treatment purposes. Accordingly, the patient underwent 
right hepatectomy and duodenal wedge resection.

Pathologically, the resected mass from the third portion 
of the duodenum had a rounded border, contained spindle 
cells, and was positive for c-kit immunohistochemistry. 
This led to a diagnosis of a benign GIST (Figure 4). 
The resected hepatic mass was a multilocular cystic 
neoplasm with septation and a mural nodule (Figure 
5a). This lesion communicated with the segmental bile 
duct, but was not connected to the main bile duct (Figure 
5b). In the dilated bile duct, a normal epithelial lining 
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with an abrupt papillary epithelial portion suggested 
IPNB (Figure 5c). In a microscopy, multifocal stromal 
invasion and a tubulopapillary mucin component were 
visible, suggesting an invasive adenocarcinoma with 
high-grade dysplasia (Figure 5d). This case described 
very early stage of IPNB having component of invasive 
carcinoma arising from most high-grade dysplasia 
without regional organ involvement, and distant 
metastasis.

The patient was discharged without any post
operative complications and has remained stable for 
8 mo after surgery. During every 3 mo follow-up after 
discharge, there was no recurrence on follow-up CT 
scan.

DISCUSSION
NF-1, which is also known as von Recklinghausen’s 
disease, is an inherited disorder caused by a mutation 
of NF1 (chromosome 17q11.2), which acts as a tumor 
suppressor gene[1]. A previous study reported that 
intra-abdominal manifestations of NF-1 occurred 
at frequencies of 5%-25%[4,5]. Intra-abdominal 
manifestations are known to develop after middle age, 
particularly following cutaneous manifestations. With 
age, patients with NF-1 experience increased numbers 
of both benign and malignant tumors[6]. Neurofibroma 
is the most common type of benign tumor experienced 
by NF-1 patients, whereas optic pathway glioma is a 
common intracranial neoplasm[7].

NF1 encodes a protein called neurofibromin, which 
regulates RAS activity. RAS activates the stem cell 
factor/c-KIT signaling pathway and the mitogen-
activated protein kinase pathway, leading to cell 
proliferation[8]. This activation has been linked to a 
wide spectrum of clinical manifestations of NF-1, 
including associated tumors[9]. GIST is the most 
common gastrointestinal manifestation associated with 
NF-1[9]. Most GISTs in these patients are small and 
asymptomatic, and follow a benign course. Given the 
asymptomatic nature of smaller GISTs, early diagnosis 

is important to reduce the risk of transformation 
to malignancy. Notably, these GISTs rarely harbor 
mutations in KIT and PDGFRA (encodes platelet-
derived growth factor receptor-alpha)[10,11].

NF-1 is associated with an increased risk of tumors 
such as neurofibroma and optic pathway ganglioma, 
but not with gastrointestinal tract adenocarcinoma. As 
mentioned earlier, IPNB has not previously been reported 
in patients with NF-1. The term IPNB encompasses 
both intraductal papillary cholangiocarcinoma and 
its precursor lesion. IPNB is mainly caused by 
hepatolithiasis and clonorchiasis, and 40%-80% of these 
lesions comprise an invasive carcinoma or tubular or 
mucinous adenocarcinoma[12,13]. The laboratory findings 
of IPNB mainly involve obstructive jaundice patterns 
with bilirubin elevation, with elevated CA 19-9 levels in 
approximately 40% of patients[14].

In the absence of distant metastasis, surgical 
resection is the first treatment option for IPNB[12,14]. 
Hepatectomy is performed for IPNB in the IHD, whereas 
surgical resection is performed for cases involving the 
common bile duct. In the absence of an increased 
recurrence risk (i.e., positive lymph node or advanced 
tumor invasion), subsequent liver transplantation may 
be an additional treatment option[15]. In the presence 
of distant metastasis, percutaneous transhepatic biliary 
drainage, a palliative treatment, helps to improve 
obstructive jaundice. Patients with IPNB tend to have 
a better prognosis relative to those with conventional 
bile duct cholangiocarcinoma[16]. However, prognostic 
factors include the biology of IPNB and the intraductal 
growth pattern[12,13,16].

In the present case, a patient with NF-1 presented 
with various gastrointestinal tumors, including GIST 
and IPNB, and a benign mucinous cystadenoma of 
the adrenal gland. As noted earlier, gastrointestinal 
neoplasms are mostly asymptomatic in patients with 
NF-1. Kistler et al[2] noted that there are currently no 
screening guidelines for gastrointestinal tumors in 
patients with NF-1, regardless of tumor type. Although 
sufficient clinical evidence of the screening of older 
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A B

Figure 1  General appearance. A and B: A patient diagnosed with neuro­
fibromatosis type 1 presented with café au lait spots on the skin. 300 mm × 225 mm 
(300 × 300 DPI).

A B

Figure 2  Computed tomography. A: A low-attenuated multilocular mass with 
septation, and a mural nodule containing a soft tissue-enhancing lesion in the 
right hepatic lobe (white arrow); B: Diffuse intrahepatic duct (IHD) dilatation, 
especially in the right hepatic lobe, with a suspicious soft tissue lesion 
connected to the IHD. A 1.7-cm-sized, well-demarcated enhancing mass is 
observed in the third portion of the duodenum (white arrow). 300 mm × 225 mm 
(300 × 300 DPI).
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A B

Figure 3  Magnetic resonance cholangiopancreatography. A: A lobulated cystic mass in the right hepatic lobe with multifocal intramural enhancing nodules (white 
arrow); B: The connection of the cystic mass with the intrahepatic duct indicated a malignant transformation (white arrow). 300 mm × 225 mm (300 × 300 DPI).

A B C

Figure 4  Histologic findings of gastrointestinal stromal tumor. A: A mass with rounded border, resected from the third portion of the duodenum. (HE, 40 
× magnification); B: The resected duodenal mass contained many spindle cells. (HE, 100 ×); C: Positive immunohistochemistry for c-kit suggested GIST. (c-kit 
immunostain, 100 ×). 300 mm × 225 mm (300 × 300 DPI). GIST: Gastrointestinal stromal tumor.
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C D

Figure 5  Histologic findings of intraductal papillary neoplasm of bile duct. A: The resected hepatic mass was a multilocular cystic neoplasm with septation 
and a mural nodule; B: It had communication to segmental bile duct, although it was not connected to main bile duct (white arrow: Main bile duct); C: In the dilated 
bile duct, normal epithelial lining with abrupt papillary epithelial portions suggests IPNB. (HE, 100 ×); D: Multifocal stromal invasion multifocal stromal invasion with a 
tubulopapillary mucin component, suggestive of invasive adenocarcinoma with high-grade dyplasia. (HE, 40 ×). 300 mm × 225 mm (300 × 300 DPI).
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NF-1 patients is lacking, it would be advisable to 
routinely perform endoscopic and CT examinations 
of older (i.e., beyond middle-aged) patients to screen 
for gastrointestinal neoplasms, including GIST. This 
case also demonstrates the possibility of an increased 
CA 19-9 level with IPNB, and suggests that screening 
procedures should include CA 19-9 and other potential 
diagnostic tumor biomarkers may be used as diag
nostic biomarker for IPNB in NF-1 patients.

Although there were similar cases of periampullary 
tumors with GIST in NF-1 patients[17,18] or GIST and 
somatostatinoma in patients with Von Recklinghausen’s 
Disease[19], this is the first case in the global literature to 
demonstrate synchronous IPNB and GIST in a patient 
with NF-1. According to the references, the prognosis 
is determined by depth of invasion, component of 
invasive carcinoma, and grade[12]. We expected a long 
recurrence-free survival because this case did not have 
poor prognostic factor. In previous report, the effect 
of NF-1 on tumor prognosis has not been reported. 
However, considering the increased risk of developing 
tumors due to genetic abnormalities, the possibility 
that NF-1 may be associated with the prognosis of 
malignant tumors should be considered. Although these 
tumors are generally very rare, suspicion and early 
diagnosis are important for asymptomatic patients 
with NF-1. Further clinical data is needed to establish a 
guideline for screening gastrointestinal tumors in this 
patient population.

ARTICLE HIGHLIGHTS
Case characteristics
A 72-year-old Asian woman who was diagnosed with neurofibromatosis type 1 
(NF-1) presented with right upper abdominal pain. 

Clinical diagnosis
The patient had a negative Murphy’s sign, and no evidence of jaundice. There 
was no palpable mass in right upper quadrant.

Differential diagnosis
Cholecystitis, choledocholithiasis, cholangiocarcinoma, hepatocellular 
carcinoma

Laboratory diagnosis
Aspartate transaminase, alanine transaminase, and total bilirubin were within 
normal range. Alkaline phosphatase, γ-glutamyltransferase was increased 
slightly.Carcinoembryonic antigen is 3.4 ng/mL, however, cancer antigen 19-9 
level was elevated to 211.3 IU/mL.

Imaging diagnosis
Computed tomography showed a low-attenuated multilocular mass with 
septation, and a mural nodule containing a soft tissue-enhancing lesion in the 
right hepatic lobe. In addition, a 1.7-cm-sized, well-demarcated enhancing 
mass was observed in the third portion of the duodenum.

Pathological diagnosis
Histologic results confirmed the diagnosis of benign gastrointestinal stromal 
tumor (GIST) in the third portion of the duodenum. In addition, the resected 
hepatic mass was intraductal papillary neoplasm of bile duct (IPNB).

Treatment
Surgical resection was curative treatment. Both GIST and IPNB were 
successfully resected.

Related reports
NF-1 is associated with an increased risk of tumors. Recently, there were 
related reports: case of a mixed periampullary adenocarcinoma and a 
somatostatinoma with a gastrointestinal stromal tumor in NF-1 patients, triad of 
periampullary carcinoid, duodenal gastrointestinal stromal tumor and plexiform 
neurofibroma at hepatic hilum in NF-1.

Term explanation
IPNB is a variant of bile duct carcinoma that is characterized by intraductal 
growth. It have better outcomes compared with common cholangiocarcinoma.

Experiences and lessons
Suspicion and early diagnosis are important for asymptomatic patients with 
NF-1.
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