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Abstract
BACKGROUND
[bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK57]Intrahepatic bile duct papilloma (IPNB) is a rare benign tumour from the bile duct epithelium and has a high malignant transformation rate. Early radical resection can obviously improve the prognosis of patients, but it is difficult to be sure of the diagnosis of IPNB before operating.

CASE SUMMARY
[bookmark: OLE_LINK58][bookmark: OLE_LINK59]This study included 28 patients with intraductal papilloma admitted to the First Hospital of Jilin University from January 2010 to November 2020 and recorded their clinical manifestations, imaging features, complications and prognosis. There were 12 males and 16 females with an average age of 61.36 ± 8.03 years. Most patients had symptoms of biliary obstruction. Biliary dilatation and cystic mass could be seen on imaging. After surgery, IPNB was diagnosed by pathology.

CONCLUSION
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]IPNB is a rare benign tumour in the bile duct. Early diagnosis and timely R0 resection can improve the prognosis of IPNB.
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[bookmark: OLE_LINK44][bookmark: OLE_LINK45]Yi D, Zhao LJ, Ding XB, Wang TW, Liu S. Clinical characteristics of intrahepatic biliary papilloma: A case report. World J Clin Cases 2021; In press

[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK53][bookmark: OLE_LINK54]Core Tip: Intrahepatic bile duct papilloma (IPNB) is a rare benign tumour in the bile duct. An early radical operation can improve the prognosis. This study analysed the clinical manifestations, imaging features, complications and prognosis of IPNB. IPNB should be considered in patients with bile duct recurrent infection, cholestasis and biliary obstruction, if imaging examination shows cystic dilatation of the bile duct, if there are mural nodules or papillary tumours with delayed enhancement, if the cystic-solid tumours communicate with the bile duct and if the upstream and downstream bile ducts dilate.


INTRODUCTION
Intrabiliary papilloma is a rare benign tumour from the bile duct epithelium that has been gradually recognized by surgeons in recent years. In 2019, the World Health Organization defined it as “a grossly visible premalignant neoplasm with intraductal papillary or villous growth of biliary-type epithelium”[1]. Therefore, intrahepatic bile duct papilloma (IPNB) is a precancerous lesion or early tumour lesion that is characterized by an intraluminal papillary tumour with a fibrovascular core in the dilated bile duct[2]. However, it has been reported that the malignant transformation rate of IPNB can be as high as 41%-83%[3]. Because it takes 1-2 years for precancerous lesions to transform into invasive carcinoma, there is sufficient time for surgical treatment.
Kim et al[4] showed that the 3-year overall survival rate of patients with IPNB who underwent R0 surgery was 91.3%, and the 5-year overall survival rate was as high as 68.8%. Therefore, early diagnosis, active R0 resection and avoidance of positive biliary tract margins are the primary ways to ensure long-term survival in patients with IPNB[1]. However, it is difficult to diagnose IPNB before surgery, and it is often misdiagnosed as cholangiocarcinoma before surgery, which leads to increased fear of patients and their families, poor willingness to actively treat and even the opportunity for surgical treatment. Therefore, patients with IPNB lose the best treatment time, and at the same time, their quality of life and survival time are reduced.
This study summarized and analysed the clinical data of 28 patients diagnosed with IPNB for the first time at the First Hospital of Jilin University from January 2010 to November 2020 to improve doctors’ understanding of IPNB and improve the preoperative diagnosis rate.

CASE PRESENTATION
Chief complaints
Eighteen patients (64.29%) showed epigastric pain, and three of them had yellow staining of the skin and sclera. Another 4 patients (14.29%) only showed yellow staining of the skin and sclera. Five patients (17.86%) had no obvious clinical manifestations.

History of present illness
Five patients (17.86%) came to see a doctor because of abdominal diseases found in physical examination.
Seven patients (25%) were referred to our hospital for jaundice reduction due to obstructive jaundice. Among them, 5 patients (17.86%) underwent ultrasound-guided intrahepatic bile duct puncture and drainage in local hospitals, and 2 patients (7.14%) underwent endoscopic retrograde cholangiopancreatography nasobiliary drainage in local hospitals. The other 16 patients (57.14%) did not receive other treatment, and they visited our hospital for the first time.

History of past illness
Four patients (14.29%) had undergone cholecystectomy for gallstones. One patient had undergone laparoscopic cholecystectomy for choledocholithiasis. One patient (3.57%) had undergone a radical operation for colon cancer.

Personal and family history
All patients had no personal family history.

Physical examination
Eighteen patients (28.57%) had upper abdominal tenderness. Seven patients (25%) had yellow staining of the skin and sclera.

Laboratory examinations
The CA19-9 of 13 patients was higher than normal, among which 12 patients (92.3%) were diagnosed as IPNB invasive carcinoma and 1 patient (7.7%) was IPNB high-grade intraepithelial neoplasia. The total bilirubin level of 11 patients (39.29%) increased.

Imaging examinations
[bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Twenty-six patients underwent abdominal enhanced computed tomography (CT) examination. Ten patients (35.71%) were examined by cholangiography. According to the results of the imaging examination, 12 cases (42.86%) showed cystic and solid tumours communicating with the bile duct, 8 cases (28.57%) showed soft tissue nodules, and 23 cases (82.14%) showed obvious dilatation of the bile duct. However, only 4 patients (14.29%) were diagnosed as intrahepatic bile duct papilloma by imaging doctor before operation. Seventeen cases (60.71%) were considered cholangiocarcinoma or liver cancer, 4 cases (14.29%) as bile duct dilatation, 1 case (3.57%) as bile duct cystadenocarcinoma, and 1 case (3.57%) as intrahepatic bile duct stones.

ACCOMPANYING RELATED DISEASES
Thirteen patients (46.43%) had bile duct stones, 7 patients (25%) had hepatitis, 3 patients (10.71%) had gallstones, 2 patients (7.14%) had sclerosing cholangitis, and 1 patient (3.57%) had bile duct cysts.

FINAL DIAGNOSIS
All cases were confirmed as papillary tumours of the intrahepatic bile duct by postoperative pathology. Among them, 11 cases (39.29%) were high-grade intraepithelial neoplasia, and 17 cases (60.71%) were IPNB invasive carcinoma (Figure 1).

TREATMENT
All patients underwent radical surgical resection. Rapid pathological examination was performed during operation to realize R0 resection. Choledochoscopy was performed in some patients during operation (Table 1 and Figure 2).

OUTCOME AND FOLLOW-UP
Patients were followed up for 3 years after discharge. Three patients died of multifunctional organ failure. The other patients had no recurrence and a good quality of life. The 3-year survival rate was 89.3%.

DISCUSSION
[bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: OLE_LINK66]IPNB is a rare benign tumour in the bile duct that can secrete mucin in different proportions. It is considered the counterpart in the biliary system of the pancreas intraductal papilloma[5], which can affect any part of the biliary system, but it has been reported that it occurs in the hilar region[6]. In this study, 11 patients’ lesions occurred in the intrahepatic bile duct combined with the hilar region, and 16 patients’ lesions were only located in the left intrahepatic bile duct but did not invade the hilar region, which may be due to the fluidity of mucus secreted by IPNB and the dynamic evolution of the disease. According to the covered epithelial cells, IPNB can be divided into gastric type, intestinal type, pancreaticobiliary type and eosinophilic type[1]. According to pathological results, it can be divided into low-grade intraepithelial neoplasia, high-grade intraepithelial neoplasia and invasive tumour, and the former two are precancerous lesions. Wan-Joon Kim et al[4] others believe that this is a dynamic transition process from benign to malignant. According to the location, size and mucin secretion degree of IPNB, some patients have biliary obstruction symptoms to different degrees, such as abdominal pain, yellow skin and sclera, fever, etc.[7], and some patients have no obvious symptoms. The patients collected in this study are consistent with the above literature reports.
The pathogenesis of IPNB is not clear, but it may be related to repeated infection of the biliary tract and cholestasis[3]. It is worth mentioning that bile duct stones, Clonorchis sinensis infection, primary sclerosing cholangitis and biliary malformation are risk factors for IPNB[8]. Among the cases included in this study, 13 patients suffered from bile duct stones, 2 patients suffered from sclerosing cholangitis and 1 patient suffered from bile duct cysts. Long-term stimulation of the above factors can lead to hyperplasia of bile duct epithelial columnar cells and heterotopic tissues and further lead to papillary hyperplasia and the formation of papilloma.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK23][bookmark: OLE_LINK24]The preoperative diagnosis of IPNB is mainly based on magnetic resonance imaging, CT and magnetic resonance cholangiopancreatography. Because of the different locations, sizes, shapes and mucin secretions of intrahepatic bile duct tumours, they present different imaging manifestations[6], such as: (1) A tumour that is cystic in appearance, in which polypoid, lobulated or coral-like wall nodules can be seen, while in some patients, lump-like or papillary lesions can be seen; (2) the downstream bile duct is obviously dilated; and (3) slight dilatation of the upstream bile duct is observed, which is also the characteristic manifestation of IPNB in CT examination[4,9]. However, in a few patients, nodule-like lesions are not obvious and are difficult to find by preoperative CT examination, which is also why preoperative diagnosis is difficult at present[6,10]. Siripongsakun et al[11] and other studies show that magnetic resonance imaging, as the most sensitive preoperative examination method of IPNB, has the following imaging features: (1) Cystic dilatation of the bile duct and small nodules in the catheter is observed; and (2) the lesion communicates with the bile duct, and the nodule grows into the bile duct cavity and is connected with the bile duct wall through the fibrovascular stalk[2,12], showing a floating sign[13] (Figure 3).
The imaging characteristics of the patients included in this study are consistent with the above report. CT showed that the cystic solid tumour had a smooth cystic wall in which the wall nodules distributed along the bile duct wall projected into the lumen but not out of the bile duct wall. The enhancement of parietal nodules was delayed, the enhancement of papilla was not obvious in the arterial phase, and the enhancement was delayed in the portal phase. Cystic components were not enhanced. Enlargement of the proximal and distal bile ducts was apparent. Magnetic resonance cholangiopancreatography and CT three-dimensional reconstruction characteristically showed that the tumour communicated with the bile duct (Figures 4 and 5). The mucus of the tumour can be distributed in any part of the bile duct, which leads to poor circulation of bile and dilatation of the bile duct, but the mucus cannot completely block all bile ducts, so there is communication with the bile duct. However, because cholangiocarcinoma can cause bile duct dilatation, the bile in the dilated bile duct is difficult to distinguish from IPNB mucus, so preoperative diagnosis is often misdiagnosed as space-occupying lesions of the bile duct.
To improve the accuracy of preoperative diagnosis, IPNB should be differentiated from cholangiocarcinoma and mucinous cystic tumours of the liver. Cholangiocarcinoma is characterized by an ill-defined mass invading into the liver, the distal bile duct showing dead tree-like changes and the tumour showing delayed enhancement[14] (Figure 5). Mucinous cystic tumours of the liver (MCN) tend to occur in women[15], and most of these MCN do not communicate with the bile duct and have ovarian stroma[3] (Figure 6). In contrast, IPNB communicates with the bile duct and lacks ovarian stroma.
The level of serum carbohydrate antigen 19-9 (CA19-9) is increased in malignant tumours of the bile duct[16,17]. In this study, 70.59% of patients with IPNB invasive carcinoma had higher CA19-9 than normal. The CA19-9 of 9.09% patients with IPNB high-grade intraepithelial neoplasia was higher than the normal level (Chi-square test, P < 0.05); therefore CA19-9 level in patients with IPNB invasive cancer is usually higher than normal level.

CONCLUSION
[bookmark: OLE_LINK67][bookmark: OLE_LINK68]In summary, when patients have the following characteristics, doctors should be aware of the possibility of IPNB: (1) Symptoms of biliary obstruction; (2) other diseases related to repeated infection of the biliary tract and cholestasis; and (3) cystic dilatation of the bile duct in which wall nodules or papillary masses with delayed enhancement can be seen, cystic solid masses communicate with the bile duct and the upstream and downstream bile ducts are dilated. R0 surgery should be performed actively for patients with IPNB to obtain a good prognosis.
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Figure Legends
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[bookmark: OLE_LINK74][bookmark: OLE_LINK75][bookmark: OLE_LINK27][bookmark: OLE_LINK28]Figure 1 Pathological images. A: Intrahepatic bile duct papilloma (IPNB)’s atypical hyperplasia; B: IPNB’s intraepithelial neoplasia; C: IPNB’s focal carcinomatosis; D: IPNB’s correlation with invasive cancer.
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[bookmark: OLE_LINK76][bookmark: OLE_LINK77]Figure 2 Choledochoscope images. White arrows indicate papillary nodules or bulges. The blue arrow indicates that myxoid bile is attached to the bile duct wall in a strip shape.
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[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Figure 3 Magnetic resonance imaging of patients with intrahepatic bile duct papilloma. Red arrows indicate solid components floating in cystic lesions.
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[bookmark: OLE_LINK80][bookmark: OLE_LINK81]Figure 4 Intrahepatic bile duct papilloma whole abdominal plain scan and enhanced computed tomography scan. A-C: Blue depicts that the tumour communicates with the bile duct, and bile duct dilatation can be seen; D: The red arrow indicates a mucinous tumour, and the blue arrow indicates a mural nodule.
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[bookmark: OLE_LINK82][bookmark: OLE_LINK83]Figure 5 Magnetic resonance cholangiopancreatography images of patients with intrahepatic bile duct papilloma. A: The tumour is cystic and solid, with a smooth wall, yellow arrow indicating a wall nodule and red arrow indicating a mucinous tumour; B and C: The yellow arrow indicates that the tumour communicates with the bile duct.
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Figure 6 Differential diagnosis instructions. A: Computed tomography image of mucinous cystic tumour of liver. It can be seen that the tumour does not communicate with bile duct. The red arrow indicates the boundary of the tumour, and the blue arrow shows the bile duct compressed by the tumour; B: Magnetic resonance imaging image of cholangiocarcinoma. It can be seen that the boundary is not clear and smooth, and it invades into the liver, and the distal bile duct expands like a twig. The red arrow indicates that the bile duct is out of shape and cut off at the lesion


Table 1 General information
	Number
	Gender
	Age
	CA19-9
	CEA
	Chief complaint
	Accompanying diseases
	Pathological classification
	Operation mode

	
	
	
	
	
	Abdominal pain
	Jaundice
	No symptoms
	
	
	

	1
	Female
	71
	Normal
	Normal
	+
	+
	
	
	Ⅰ
	1234

	2
	Female
	65
	Normal
	Normal
	+
	
	
	a
	Ⅱ
	1

	3
	Female
	74
	↑
	↑
	+
	
	
	ab
	Ⅱ
	1234

	4
	Male
	45
	↑
	Normal
	
	
	+
	b
	Ⅱ
	1234

	5
	Male
	71
	↑
	Normal
	
	
	+
	
	Ⅱ
	1235

	6
	Female
	66
	Normal
	Normal
	+
	
	
	a
	Ⅱ
	1235

	7
	Female
	62
	Normal
	Normal
	+
	
	
	b
	Ⅰ
	1246

	8
	Male
	63
	↑
	Normal
	
	+
	
	
	Ⅱ
	1246

	9
	Male
	57
	Normal
	Normal
	
	+
	
	e
	Ⅰ
	135

	10
	Female
	58
	Normal
	Normal
	+
	
	
	
	Ⅰ
	1246

	11
	Female
	82
	↑
	Normal
	+
	
	
	b
	Ⅱ
	1235

	12
	Female
	67
	Normal
	Normal
	
	+
	
	ab
	Ⅰ
	1246

	13
	Female
	65
	Normal
	Normal
	+
	
	
	
	Ⅰ
	1

	14
	Male
	52
	↑
	Normal
	+
	+
	
	abe
	Ⅱ
	1246

	15
	Female
	60
	Normal
	Normal
	+
	
	
	b
	Ⅱ
	1235

	16
	Male
	59
	Normal
	Normal
	+
	+
	
	b
	Ⅱ
	1235

	17
	Female
	70
	Normal
	Normal
	
	
	+
	
	Ⅰ
	12

	18
	Female
	60
	↑
	Normal
	+
	
	
	b
	Ⅱ
	124

	19
	Male
	60
	Normal
	Normal
	
	
	+
	c
	Ⅱ
	12

	20
	Female
	58
	↑
	Normal
	+
	
	
	ab
	Ⅱ
	14

	21
	Male
	52
	Normal
	Normal
	
	
	+
	
	Ⅰ
	1246

	22
	Male
	57
	↑
	Normal
	+
	
	
	b
	Ⅱ
	123

	23
	Female
	61
	↑
	Normal
	+
	
	
	b
	Ⅱ
	135

	24
	Male
	57
	↑
	Normal
	+
	
	
	
	Ⅱ
	1

	25
	Female
	50
	↑
	Normal
	
	+
	
	c
	Ⅱ
	1246

	26
	Male
	51
	Normal
	Normal
	+
	
	
	ab
	Ⅰ
	135

	27
	Female
	58
	Normal
	Normal
	
	
	
	d
	Ⅰ
	1246

	28
	Male
	67
	↑
	↑
	+
	
	
	c
	Ⅰ
	1246


[bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32]1: Partial hepatectomy; 2: Cholecystectomy; 3: Exploration of biliary tract; 4: Biliary-intestinal anastomosis; 5: T tube drainage; 6: Excision of upper segment of common bile duct; Ⅰ: Intrahepatic bile duct papilloma (IPNB)’s high-grade intraepithelial neoplasia; Ⅱ: IPN-B’s invasive cancer; a: Hepatitis; b: Calculus of bile duct; c: Gallbladder stone; d: Biliary cyst; e: Sclerosing cholangitis. CA 19-9: Carbohydrate antigen 19-9; CEA: Carcinoembryonic antigen.
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