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Abstract
Neurofibromatosis type 1 (NF1) is a congenital condition characterized by "café au lait" spots and
subcutaneous fibromas. There are various combined diseases, such as malignant tumors in the abdominal
organs or brain tumors.

Here, we present a case of a 35-year-old patient with a rare combination of NF1 with a gastrointestinal
stromal tumor (GIST) and pancreaticobiliary maljunction (PBM). At the first visit, her main symptom was
right upper abdominal pain. Radiological investigations revealed a common bile duct stone, submucosal
tumor in the duodenum, PBM, and abnormal findings in the intrahepatic bile ducts. After the common bile
duct stone was removed by endoscopic intervention, the patient underwent laparoscopic cholecystectomy,
resection of the duodenal submucosal tumor, and liver biopsy. Pathological examination revealed chronic
cholecystitis, GIST of the duodenum, and chronic inflammation of the intrahepatic bile ducts.

This is the first case report of the rare coexistence of GIST and PBM in a patient with NF1.
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Introduction
Neurofibromatosis type 1 (NF1) is a rare hereditary disease caused by alterations in the NF1 gene [1].
Because of the high mutation rates of NF1, approximately half of the patients had no family history of the
disorder [1]. NF1 often occurs in combination with other conditions, such as benign or malignant tumors.
Since some of the combined diseases can be fatal, regular checkups are recommended for patients with NF1
[2].

Gastrointestinal stromal tumors (GISTs) are uncommon neoplasms derived from Cajal’s interstitial cells in
the gastrointestinal tract [3]. The incidence of GISTs ranges from 10 to 15 per million per year, which are
commonly found in the stomach, whereas approximately 5%-25% of patients with NF1 have GISTs that are
mostly found in the small intestine [4, 5].

Pancreaticobiliary maljunction (PBM) is a rare congenital anomaly, defined as the union of the pancreatic
and biliary ducts located outside the duodenal wall [6]. Although the majority of cases of PBM are in
conjunction with biliary duct dilatation, only a few of them are not combined with biliary duct dilatation.
The problem with PBM is an increase in the carcinogenic rate of the gallbladder and bile duct. PBM with bile
duct dilatation is known to develop into bile duct carcinoma, whereas 36.1% of PBMs without bile duct
dilatation develop into gallbladder carcinoma [6].

In this report, we present a rare case of the coexistence of duodenal GIST and PBM in a patient with NF1.

Case Presentation
A 35-year-old woman with NF1 was referred to the emergency care department of our hospital with
intermittent severe epigastric pain. Abdominal contrast-enhanced computed tomography revealed a stone
in the lower common bile duct and a tumor in the duodenal bulb (Figure 1). Magnetic resonance
cholangiopancreatography (MRCP) revealed irregular walls of the intrahepatic and extrahepatic bile ducts,
indicating chronic inflammation (Figure 2). Endoscopic retrograde cholangiopancreatography revealed a
common bile duct stone and PBM with no biliary duct dilatation (Figure 3). After the common bile duct stone
was removed, abdominal pain improved. The amylase level of the bile was 9,009 (reference range, <1,000)
IU/L, and cytologic examination of the bile was reported as suspicious for malignancy.
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Esophagogastroduodenoscopy revealed a submucosal tumor on the anterior wall of the duodenal bulb
(Figure 4). Her blood test (seven months after the removal of the common bile duct stone) showed high levels
of alkaline phosphatase (522 [reference range, 38-113] IU/L), alanine transaminase (142 [reference range, 5-
45] IU/L), and gamma-glutamyltransferase (288 [reference range, 0-48] IU/L). The levels of carcinoembryonic
antigen (2.2 [reference range, 0.1-5.0] ng/mL), carbohydrate antigen 19-9 (21.0 [reference range, <37] U/mL),
and immunoglobulin G (1,186 [reference range, 870-1,700] mg/dL) were normal.

FIGURE 1: Abdominal computed tomography
Abdominal computed tomography reveals a stone in the lower common bile duct and a tumor in the duodenal
bulb.

A: 8×9-mm-size tumor in the duodenal bulb (arrow). B: The common bile duct stone (arrow).

FIGURE 2: Magnetic resonance cholangiopancreatography
Magnetic resonance cholangiopancreatography shows diffuse stenosis and dilation of the intrahepatic and
extrahepatic bile ducts (arrows).
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FIGURE 3: Endoscopic retrograde cholangiopancreatography
Endoscopic retrograde cholangiopancreatography reveals the junction of the pancreatic duct and bile duct located
outside the duodenal wall with a long common channel (red arrow). The yellow arrow shows the filling defect of
the common bile duct consistent with the stone.
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FIGURE 4: Esophagogastroduodenoscopy
Esophagogastroduodenoscopy reveals a submucosal tumor on the anterior wall of the duodenal bulb (arrow).

Based on these results, laparoscopic cholecystectomy, partial duodenal resection, and liver biopsy were
performed. A tumor on the anterior wall of the duodenal bulb was identified during the surgery (Figure 5).
We placed two stay sutures cranial and caudal to the resection site, and resected the tumor using the
endovascular gastrointestinal anastomosis stapler. Histopathological results showed chronic cholecystitis
(negative for malignancy), GIST of the duodenum (Figure 6), chronic inflammation of the intrahepatic bile
ducts, and periductal fibrosis, indicating the possibility of primary sclerosing cholangitis (PSC) (Figure 7).
The duodenal GIST was positive for c-KIT(CD117) and CD34 and negative for Smooth muscle alpha-actin
and S100. The Ki-67 labeling index was 1.6%. The tumor was 0.9 cm in size, and mitotic activity was very
low (1/50 high-power field). Based on these results, the tumor was classified as very low risk according to the
National Institutes of Health criteria and as category 1 according to the Armed Forces Institute of Pathology
criteria. There were no postoperative complications, and the patient was discharged six days
postoperatively. Clinical follow-up at one year showed no recurrence of GIST, and the irregular walls of the
intrahepatic bile ducts remained the same.
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FIGURE 5: Laparoscopic image
The tumor on the anterior wall of the duodenal bulb is identified during the surgery (arrow). The tumor appeared to
be intramural.

FIGURE 6: Histopathological findings of the gastrointestinal stromal
tumor
The gastrointestinal stromal tumor is 9×8 mm in size. Immunohistochemistry shows that c-KIT(CD117) and CD34
are both positive. A: Macroscopic image of the tumor (arrow). B: Immunohistochemical c-KIT(CD117) expression.
Positive cells are stained brown (arrows). C: Immunohistochemical CD34 expression. Positive cells are stained
brown (arrows).
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FIGURE 7: Histopathological findings of the liver
Histopathological findings of the liver show periductal fibrosis. A: Hematoxylin and Eosin staining. B: Masson’s
trichrome staining. Blue staining (arrow) shows collagen accumulation.

Discussion
NF1, historically known as von Recklinghausen’s disease, is an autosomal dominant hereditary syndrome
usually diagnosed in childhood or adolescence [5]. NF1 is diagnosed by the presence of two or more of the
major clinical criteria established by the National Institutes of Health Consensus Development Conference
[1,7]. Most gastrointestinal manifestations of NF1 arise during midlife or later [1]. This patient was also
diagnosed with NF1 in early childhood from multiple café au lait macules and neurofibromas, and to the best
of our knowledge, this is the first report of gastrointestinal abnormality.

The most common tumor affecting the gastrointestinal tract in patients with NF1 is GIST [5]; however, only
5% of patients have symptoms [1]. GISTs in NF1 are usually multiple, small, and mitotically inactive.
Patients with a tumor size of >5 cm and brisk mitotic activity are at risk of poor outcomes [8]. Surgical
management is the standard treatment for GISTs [3]. In this case, there were no symptoms related to the
submucosal tumor; however, it was found incidentally during the examination. Although the tumor was
small, approximately 1 cm in size, and the pathological findings were unclear before surgery, we planned to
resect the tumor simultaneously with cholecystectomy because NF1 is often combined with GIST.

PBM is an abnormal junction of the pancreaticobiliary ducts that leads to the reflux of bile and pancreatic
juice. Because of this reflux, it is known to cause cancers of the bile duct or gallbladder [6]. PBM with biliary
duct dilatation is associated with a high risk of bile duct carcinoma. On the other hand, PBM without biliary
duct dilatation is associated with a high risk of gallbladder carcinoma. Therefore, in the latter situation,
cholecystectomy is recommended to prevent gallbladder cancer [9]. In this case, there was no dilatation in
the biliary duct; therefore, cholecystectomy was performed.

In the present case, MRCP showed irregular shapes and walls of the intrahepatic bile ducts; therefore, a liver
biopsy was planned to clarify the underlying disease. There were several possible diseases, such as PSC,
IgG4-related hepatitis, and secondary changes due to PBM. The patient’s history and blood test and liver
biopsy results did not confirm the diagnosis. Certainly, the bile duct appearance on MRCP suggested the
possibility of PSC, but the elevation of serum alkaline phosphatase level was transient, and there were no
characteristic findings of PSC in the liver biopsy specimen. According to the diagnostic criteria of PSC, this
patient was diagnosed with probable PSC [10]. Either way, the existence of irregular walls of the intrahepatic
bile duct is associated with a high risk of intrahepatic stones; therefore, regular follow-up is needed in the
future.

The coexistence of NF1 and PBM is rare. NF1 and PBM are both congenital diseases, but the hereditary cause
of PBM is unclear. To the best of our knowledge, only one previous report has shown a combination of
neuroendocrine tumor (NET) and PBM with biliary duct dilatation [11]. There are no case reports of the
coexistence of GIST and PBM in patients with NF1. In the present case, these rare conditions coexisted, but
adequate examination and accurate diagnosis led to proper treatment of the patient in one surgery.

Conclusions
We present a rare case of the coexistence of duodenal GIST and PBM in a patient with NF1. We were able to
provide proper treatment through preoperative examination and consideration of the patient’s background.
When seeing an NF1 patient, we should always consider the possibility of a hidden tumor, as well as any
abnormal structures in the bile duct. Since the relevance of NF1 and PBM is unclear, further research would
be warranted.
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submitted work.

References
1. Agaimy A, Vassos N, Croner RS: Gastrointestinal manifestations of neurofibromatosis type 1

(Recklinghausen’s disease): clinicopathological spectrum with pathogenetic considerations. Int J Clin Exp
Pathol. 2012, 5:852-862.

2. Thavaraputta S, Graham S, Rivas Mejia AM, Lado-Abeal J: Duodenal somatostatinoma presenting as
obstructive jaundice with the coexistence of a gastrointestinal stromal tumour in neurofibromatosis type 1:
a case with review of the literature. BMJ Case Rep. 2019, 12:226702. 10.1136/bcr-2018-226702

3. Kays JK, Sohn JD, Kim BJ, Goze K, Koniaris LG: Approach to wild-type gastrointestinal stromal tumors.
Transl Gastroenterol Hepatol. 2018, 3:92. 10.21037/tgh.2018.10.13

4. Kelly CM, Gutierrez Sainz L, Chi P: The management of metastatic GIST: current standard and
investigational therapeutics. J Hematol Oncol. 2021, 14:2. 10.1186/s13045-020-01026-6

5. Poredska K, Kunovsky L, Prochazka V, et al.: Triple malignancy (NET, GIST and pheochromocytoma) as a
first manifestation of neurofibromatosis type-1 in an adult patient. Diagn Pathol. 2019, 14:77.
10.1186/s13000-019-0848-7

6. Funabiki T, Matsubara T, Miyakawa S, Ishihara S: Pancreaticobiliary maljunction and carcinogenesis to
biliary and pancreatic malignancy. Langenbecks Arch Surg. 2009, 394:159-169. 10.1007/s00423-008-0336-0

7. Ferner RE, Huson SM, Thomas N, et al.: Guidelines for the diagnosis and management of individuals with
neurofibromatosis 1. J Med Genet. 2007, 44:81-88. 10.1136/jmg.2006.045906

8. James AW, Chang L, Genshaft S, Dry SM: Coincident liposarcoma, carcinoid and gastrointestinal stromal
tumor complicating type 1 neurofibromatosis: case report and literature review. J Orthop. 2015, 12:111-116.
10.1016/j.jor.2014.08.010

9. Kamisawa T, Ando H, Suyama M, Shimada M, Morine Y, Shimada H: Japanese clinical practice guidelines for
pancreaticobiliary maljunction. J Gastroenterol. 2012, 47:731-759. 10.1007/s00535-012-0611-2

10. Isayama H, Tazuma S, Kokudo N, et al.: Clinical guidelines for primary sclerosing cholangitis 2017. J
Gastroenterol. 2018, 53:1006-1034. 10.1007/s00535-018-1484-9

11. Taira K, Teru K, Mitsuhito K, et al.: A case of neurofibromatosis type 1 associated with asymptomatic
neuroendocrine tumor of the papilla of vater. Gastroenterol Endosc. 2017, 59:2732-2739.
10.11280/gee.59.2732

2022 Tanaka et al. Cureus 14(4): e24048. DOI 10.7759/cureus.24048 7 of 7

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3484498/pdf/ijcep0005-0852.pdf
https://dx.doi.org/10.1136/bcr-2018-226702
https://dx.doi.org/10.1136/bcr-2018-226702
https://dx.doi.org/10.21037/tgh.2018.10.13
https://dx.doi.org/10.21037/tgh.2018.10.13
https://dx.doi.org/10.1186/s13045-020-01026-6
https://dx.doi.org/10.1186/s13045-020-01026-6
https://dx.doi.org/10.1186/s13000-019-0848-7
https://dx.doi.org/10.1186/s13000-019-0848-7
https://dx.doi.org/10.1007/s00423-008-0336-0
https://dx.doi.org/10.1007/s00423-008-0336-0
https://dx.doi.org/10.1136/jmg.2006.045906
https://dx.doi.org/10.1136/jmg.2006.045906
https://dx.doi.org/10.1016/j.jor.2014.08.010
https://dx.doi.org/10.1016/j.jor.2014.08.010
https://dx.doi.org/10.1007/s00535-012-0611-2
https://dx.doi.org/10.1007/s00535-012-0611-2
https://dx.doi.org/10.1007/s00535-018-1484-9
https://dx.doi.org/10.1007/s00535-018-1484-9
https://dx.doi.org/10.11280/gee.59.2732
https://dx.doi.org/10.11280/gee.59.2732

	A Rare Case of the Coexistence of Pancreaticobiliary Maljunction and Gastrointestinal Tumor in Neurofibromatosis Type 1
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Abdominal computed tomography
	FIGURE 2: Magnetic resonance cholangiopancreatography
	FIGURE 3: Endoscopic retrograde cholangiopancreatography
	FIGURE 4: Esophagogastroduodenoscopy
	FIGURE 5: Laparoscopic image
	FIGURE 6: Histopathological findings of the gastrointestinal stromal tumor
	FIGURE 7: Histopathological findings of the liver

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


