Name of journal: World Journal of Gastroenterology
ESPS Manuscript NO: 10204
Columns: RETROSPECTIVE STUDY
Preoperative differential diagnosis between intrahepatic biliary cystadenoma and cystadenocarcinoma: A single-center experience
Zhang FB et al. Diagnosis of intrahepatic biliary cystadenoma and cystadenocarcinoma
Fu-Bo Zhang, Ai-Min Zhang, Zhi-Bin Zhang, Xin Huang, Xi-Tao Wang, Jia-Hong Dong
Fu-Bo Zhang, Ai-Min Zhang, Zhi-Bin Zhang, Xin Huang, Xi-Tao Wang, Jia-Hong Dong, Department of Hepatobiliary Surgery, Chinese PLA General Hospital, Beijing 100853, China

Fu-Bo Zhang, Ai-Min Zhang, Zhi-Bin Zhang, Xin Huang, Xi-Tao Wang, Jia-Hong Dong, Medical School, Nankai University, Tianjin 300071, China
Ai-Min Zhang, Department of Tuberculosis, Binzhou Center Hospital, Binzhou 251700, Shandong Province, China

Author contributions: Dong JH designed research; Zhang FB, Zhang AM, Zhang ZB performed research; Huang X, Wang XT contributed new reagents or analytic tools; Zhang FB, Huang X, Wang XT analyzed data; Zhang FB, Zhang AM, Zhang ZB, Huang X, Wang XT, Dong JH wrote the paper. 
Correspondence to: Jia-Hong Dong, MD, Department of Hepatobiliary Surgery, Chinese PLA General Hospital, 28th Fuxing Rd, Beijing 100853, China. 251809@163.com
Telephone: +86-10-66876432   Fax: +86-10-66876432
Received: March 19, 2014      Revised: May 19, 2014
Accepted: June 14, 2014

Published online: 

abstract 
AIM:  To investigate preoperative differential diagnoses made between intrahepatic biliary cystadenoma and intrahepatic biliary cystadenocarcinoma. 

METHODS: A retrospective analysis of patient data was performed, which included 21 cases of intrahepatic biliary cystadenoma and 25 cases of intrahepatic biliary cystadenocarcinoma diagnosed between April 2003 and April 2013 at the General Hospital of PLA. Potential patients were excluded whose diagnoses were not confirmed pathologically. Basic information (including patient age and gender), clinical manifestation, duration of symptoms, serum assay results (including tumor markers and the results of liver function tests), radiological features and pathological results were collected. All patients were followed up.
RESULTS: Preoperative levels of cancer antigen 125 (12.51 ± 9.31 vs 23.20 ± 21.86, P < 0.05) and carbohydrate antigen 19-9 (22.56 ± 26.30 vs 72.55 ± 115.99, P < 0.05) were higher in the cystadenocarcinoma subgroup than in the cystadenoma subgroup. There were no statistically significant differences in age or gender between the two groups, or in pre- or post-operative levels of alanine aminotransferase, aspertate aminotransferase, total bilirubin (TBIL), and direct bilirubin (DBIL) between the two groups. However, 8 of the 21 patients with cystadenoma and 6 of the 25 patients with cystadenocarcinoma had remarkable levels of TBIL and DBIL. There were 3 cases in the cystadenoma subgroup and 6 cases in the cystadenocarcinoma subgroup with postoperative complications.
CONCLUSION: Preoperative differential diagnosis relies on the integration of information, including clinical symptoms, laboratory findings and imaging results. 

© 2014 Baishideng Publishing Group Co., Limited. All rights reserved. 
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Core tip: The number of females was larger than that of males in both groups. carbohydrate antigen 19-9 has important significance in the preoperative diagnosis of intrahepatic biliary cystadenoma and cystadenocarcinoma. About half of the patients had remarkable lwvels of total bilirubin (TBIL) and direct bilirubin (DBIL), so we believe it is necessary to test TBIL and DBIL before the operation. The diagnosis relies on the integration of informations consisting of clinical symptoms, laboratory findings and imaging results. The short-term and long-term prognosis of cystadenoma were better than that in cystadenocarcinoma. 
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INTRODUCTION
Intrahepatic biliary cystadenoma and cystadenocarcinoma are extremely rare neoplasms which account for only 5% of all solitary cystic lesions of the liver[1]. Advances in medical detection technology have made it possible to discover more instances of these diseases. The prognosis of intrahepatic biliary cystadenoma is good, but there is the potential for a malignant transformation into cystadenocarcinoma[2]. In this retrospective study, we review our experience with diagnostic procedures for intrahepatic biliary cystadenoma and cystadenocarcinoma, supplemented with tests of preoperative liver function that have been rarely reported in the literature. 

MATERIALS AND METHODS

We conducted a retrospective study of patient data that included 21 cases of intrahepatic biliary cystadenoma and 25 cases of intrahepatic biliary cystadenocarcinoma diagnosed between April 2003 and April 2013 at the General Hospital of PLA. Diagnosis was confirmed pathologically in all cases. Eighteen potential patients were excluded from the study, as they were preoperatively diagnosed with intrahepatic biliary cystadenoma or cystadenocarcinoma but the diagnoses were not confirmed pathologically. 

All of the patients in the two groups had complete resection in the cystadenocarcinoma subgroup including 7 left lateral sectionectomies, 8 left hepatectomy, 1 right hepatectomy, 4 right lateral sectionectomies, and 5 neoplasm enucleations. There were 3 left lateral sectionectomies, 4 left hepatectomy, 1 right hepatectomy, 10 neoplasm enucleations, and 3 open enucleations in the cystadenoma subgroup. During surgical operation we explored and ligated the branches of blood vessels and bile ducts in order to the absence of haemorrhage and bile leak in the cutting edge. There was no perioperative death.

Basic information (including patient age and gender), clinical manifestation (including abdominal bloating or pain, fever, nausea, vomit, and jaundice), duration of symptoms, serum assay results (including tumor markers such as carbohydrate antigen (CA)19-9, CA125, carcinoembryonic antigen (CEA), alpha fetoprotein (AFP), and the results of liver function tests such as alanine aminotransferase (ALT), aspertate aminotransferase (AST), total bilirubin (TBIL), and direct bilirubin (DBIL), radiological features and pathological results were collected. All patients were followed up. 
Statistical analysis

Statistical analyses were performed using SPSS version 20.0 (SPSS Inc., Chicago, IL). Descriptive analyses were used to characterize the study population. Continuous variables were compared using Student’s t test for variables with skew distribution, and data were correspondingly reported as means ± SD or medians with ranges. A P value of less than 0.05 was considered to indicate statistical significance.

RESULTS 
Clinical findings

The cystadenoma subgroup included 21 patients (16 females and 5 males), with a median age of 53.4 ± 13.2 years when diagnoses were histologically confirmed (range: 30-77 years). The cystadenocarcinoma subgroup included 25 patients, aged 52.0 ± 10.5 years when histologically confirmed (range: 35-74 years), with 20 females and 5 males. There were no statistically significant differences in age (P = 0.686) or gender (P = 0.988) between the two groups (Table 1).

The duration of symptoms was significantly higher in the cystadenoma subgroup (47 ± 63.7 mo) than the cystadenocarcinoma subgroup (15.9 ± 23.9 mo) (P = 0.044). In the cystadenoma subgroup, there were 8 patients without any symptoms (38.1%), 12 patients with abdominal bloating or pain (57.1%), and one patient with fever (4.7%). The cystadenocarcinoma subgroup included 9 patients without any symptoms (36%), 4 patients who had only abdominal bloating or pain (16%), 7 patients with abdominal bloating/pain and fever/nausea/vomiting (36%), 2 patients with abdominal bloating/pain and jaundice, and one patient with only chills and fever (4%) (Table 1). 

Laboratory findings

There was a statistically significant difference in preoperative levels of CA19-9 (P = 0.047) and CA125 (P = 0.044) between the cystadenoma subgroup and the cystadenocarcinoma subgroup (Table 2). Three of the 21 patients with cystadenoma had elevated CA19-9 (average 75.55 U/mL), as did 7 of the 25 patients with cystadenocarcinoma (average 217.49 U/mL). Only 1 patient in the cystadenoma subgroup had a CA125 level (42.31 U/mL) higher than those in the normal range; five patients in the cystadenocarcinoma subgroup had CA125 levels (average 65.28 U/mL) higher than those in the normal range. Other tumor markers, including CEA and AFP, were unremarkable. The preoperative levels of CEA were 1.32 ± 0.72 ng/mL (range: 0.20-2.65 ng/mL) in the cystadenoma subgroup and 2.02 ± 1.16 ng/mL (range: 0.20-4.82 ng/mL) in the cystadenocarcinoma subgroup.
Four of the 21 patients with cystadenoma had elevated ALT (average 106.75 U/L), and 8 of the 25 patients with cystadenocarcinoma had elevated ALT (average 53.69 U/L). Two of the 21 patients with cystadenoma had elevated AST (632.9, 111.3 U/mL), and 2 of the 25 patients with cystadenocarcinoma had elevated AST (47.6, 77.5 U/mL). Eight of the 21 patients with cystadenoma had elevated TBIL (average 33.13 μmol/L), and 6 of the 25 patients with cystadenocarcinoma had elevated TBIL (average 53.13 μmol/L). Twelve of the 21 patients with cystadenoma had elevated DBIL (average 12.68 μmol/L), and 13 of the 25 patients with cystadenocarcinoma had elevated DBIL (average 18.41 μmol/L). There was no statistical significance in the levels of ALT, AST, TBIL, and DBIL between the two groups before the operation (P > 0.05, Table 2). However, many patients with cystadenoma or cystadenocarcinoma had remarkable levels of TBIL and DBIL.
Radiological diagnosis

In the cystadenoma subgroup we found a large cystic mass in 12 patients and a middle cystic mass in 5 patients, the size of the mass ranged from 0.8 to 17 cm in greatest diameter, and one or more septa and mural nodules were shown in 15 patients showed by computed tomography (CT) scans and ultrasound. In the cystadenocarcinoma subgroup we found a large cystic mass in 10 patients and a middle cystic mass in 11 patients, and the size of the mass ranged from 1.1 to 22 cm in greatest diameter, and thick, coarse mural and septal calcifications showed by CT scans and ultrasound.

There were only four patients fully diagnosed with cystadenoma and three patients diagnosed with cystadenocarcinoma or another malignancy using CT, magnetic resonance imaging (MRI) and ultrasound (US) in cystadenoma subgroup. There were also eight patients diagnosed with cystadenoma or another benign tumor after examination using CT, MRI or US in the cystadenocarcinoma subgroup. CT, MRI and US were not particularly effective modalities for diagnosing these rare lesions (Table 3). 

Pathological results

The average neoplasm size was 303.6 cm3 in the cystadenoma subgroup (range: 0.2-2102.4 cm3), and 511.6 cm3 in the cystadenocarcinoma subgroup (range: 0.3-8100 cm3, Table 1, P > 0.05). There were 13 patients whose neoplasms were in the left lobe, 4 patients whose neoplasms were in the right lobe, 3 patients whose neoplasms were in both of right and left lobes, and one patient whose neoplasm was in the left and caudate lobes in the cystadenoma subgroup. The cystadenocarcinoma subgroup included 17 patients whose neoplasms were in the left lobe, 1 patient whose neoplasm was in the right lobe, 6 patients whose neoplasms were in both of right and left lobes, and one patient whose neoplasm was in the left and caudate lobes (P > 0.05, Table 1). Mucinous cystadenoma were more common than papillary cystadenoma in the cystadenoma subgroup (Figure 1). The number of mucinous cystadenocarcinomas patients is similar to that of papillary cystadenocarcinoma; the present study included 5 patients with mucinous ＆ papillary cystadenocarcinomas.

Postoperative complications

Cystadenoma subgroup: One case had bile leakage and abdominal infection at the time of nine days after of operation. Two cases had encapsulated fluid within the abdominal cavity at the time of six days after the operation. 

Cystadenocarcinoma subgroup: One case had nausea, vomiting several at time of 10 d after the operation. One case showed atelectasis, subphrenic effusion, intermittent fever at the time of nine days after operation, and there was about 952 mL bilious brown liquid draining out at the time of 16 d after operation. Two cases had wound infection. One case had intestinal obstruction at the time of 11 d after operation. There was a bleeding varix at lower esophageal in a patient at the time of 6 d after operation.

Follow-up

Follow-up was available for all 46 patients. There were 17 patients were survival by day of follow-up (178.2 ± 75.7 wk, range: 82-377 wk), and 4 patients were lost of follow up in the cystadenoma subgroup. The cystadenocarcinoma subgroup included 16 patients who were survival by day of follow-up (270.6 ± 140.2 wk, range: 61-496 wk), 4 pationts who had died by day of follow-up (83.8 ± 49.0 wk, range: 52-156 wk), and 5 patients were lost of follow up in group two. One patient showed recurrence at the time of 402 wk after the operation in the cystadenocarcinoma subgroup.

DISCUSSION
The first case of intrahepatic biliary cystadenoma was documented in 1887[3], and intrahepatic biliary cystadenocarcinoma was initially described and published by Willis RA in 1943. Previous reports have indicated that women account for 85%-95% of all cases, which suggests that the malignancies may be influenced by hormones[4-6]. The primary treatment of cystadenoma and cystadenocarcinoma is hepatic resection[7]. Intrahepatic biliary cystadenomas may arise from congenitally misshapen bile ducts or primitive hepatobiliary stem cells. Intrahepatic biliary cystadenoma and cystadenocarcinoma are extremely rare tumors, and it can be difficult to differentiate between the two[8,9]. We retrospectively analyzed 46 patients, and most of the results are consistent with the findings of our predecessors, but we also found one difference from previous reports. 

One child case who was a 2-year-old girl with intrahepatic biliary cystadenoma was reported by Tran et al[10]. Patients in their fifties make up a larger percentage of the two groups, and the youngest age was 30 years in the present study. There was no statistically significant difference in age at presentation between the cystadenoma subgroup and cystadenocarcinoma subgroup, which is not consistent with previous reports[11,12]. Xin et al[9] reported that most intrahepatic biliary cystadenocarcinomas occurred in older males. Ishak et al[13] reported that all the cystadenomas were in middle-aged women, and the cystadenocarcinomas occurred in both male and female patients in their reseach. However, our study population included significantly more females than males in both subgroups. One possible reason for this is a low sample size, so we look forward to research using data from multiple facilities. 

Intrahepatic biliary cystadenoma is a slow growing tumor. The symptoms in the cystadenocarcinoma subgroup were more complex than the cystadenoma group; clinical symptoms, including duration of symptoms, abdominal pain, fever, nausea, vomiting, and jaundice can aid in differential diagnosis between the two diseases. Other symptoms, such as recurrent infection, pressure related symptoms, spontaneous rupture of neoplasm and inferior vena cava obstruction have also been reported[14-16].

Horsmans et al[17] reported a higher level of CA19-9 and normal levels of CEA and AFP in patients with intrahepatic biliary cystadenoma or cystadenocarcinoma in 1996, suggesting that CA125 and CA19-9 are important for the preoperative diagnosis of intrahepatic biliary cystadenoma and cystadenocarcinoma in our study. CA125 (for which there are few reports in the literature) and CA19-9 can help distinguish between the two diseases upon diagnosis. 

In the past, results of liver function tests have not been commonly reported in the literature. In the present study, levels of AST and ALT were normal in most patients in both groups, even when symptom duration was very long, which suggests that liver function was not impacted. Many patients had significantly elevated levels of TBIL and DBIL. It is necessary to pay close attention to preoperative TBIL and DBIL levels, though the information does not help with differential diagnosis. 

With the progress being made in abdominal imaging, more hepatic cystic neoplasms are now being discovered[18]. Biliary cystadenomas or cystadenocarcinomas appear as large, solitary, multilocular cystic neoplasms with internal septa and well circumscribed smooth margins at CT and MR imaging[19]. However, the misdiagnosis rate of intrahepatic biliary cystadenoma and cystadenocarcinoma using imaging methods was high among the 46 patients included in our study. It is difficult to distinguish between cystadenoma and cystadenocarcinoma using CT imaging[20]. Teoh et al[21] reported that preoperative differentiation using radiologic imaging methods was inaccurate. We consider radiologic imaging to only play a rudimentary role in differential diagnosis. 

Diagnosis can be confirmed pathologically.  It is different from previous report described by Fairchild et al[22]. There were more patients whose tumors occurring in the left lobe than that in othe lobes in the two groups. The location of neoplasm was regarded as of insignificance in differential diagnoses between intrahepatic biliary cystadenoma and cystadenocarcinoma in our research.

It is different from previous report described by Fairchild et al[22], there were more tumors occureing in the left lobe than in othe lobes. The preferred treatment is operation for patients with intrahepatic biliary cystadenocarcinoma and patients who having symptoms with intrahepatic biliary cystadenoma. Postoperative complications of liver function have been described in few literature past[23]. The patients with intrahepatic biliary cystadenocarcinoma had more postoperative complications such as vomiting, intermittent fever, intestinal obstruction and a bleeding varix at lower esophageal than whom with intrahepatic biliary cystadenoma. It may be affected by the tumor location, size, extent of resection. Survival rates for cystadenocarcinomas can reach 87% at 5 years after complete resection[24]. Complete excision of the tumour is the best treatment for intrahepatic biliary cystadenomas and cystadenocarcinomas[25].

COMMENTS

Background

Intrahepatic biliary cystadenoma and cystadenocarcinoma are extremely rare cystic masses of the liver and are scarcely reported, and it can be difficult to differentiate between the two. Authors investigated preoperative differential diagnoses made between intrahepatic biliary cystadenoma and cystadenocarcinoma. 

Research frontiers

Improving abdominal imaging has been acquired, but cannot reliably distinguish intrahepatic biliary cystadenoma from cystadenocarcinoma. Future multi-institutional studies with the integration of clinical symptoms, laboratory findings and imaging results will be needed to better discover the biology, prognosis, and management of those patients. 

Innovations and breakthroughs
There was a statistically significant difference in preoperative levels of carbohydrate antigen 125 (P = 0.044) between the cystadenoma subgroup and the cystadenocarcinoma subgroup. There was no statistical significance in the levels of alanine aminotransferase, aspertate aminotransferase, total bilirubin (TBIL), and direct bilirubin (DBIL) between the two groups before the operation. However, many patients with cystadenoma or cystadenocarcinoma had remarkable levels of TBIL and DBIL. The study population included significantly more females than males in both subgroups. There were more tumors occurring in the left lobe than in other lobes. 

Applications 

The actual application value is helping us to make the correct preoperative differential diagnosis between intrahepatic biliary cystadenoma and cystadenocarcinoma. 

Terminology

Intrahepatic biliary cystadenomas and cystadenocarcinomas are rare cystic neoplasms which usually arise in the liver. Intrahepatic biliary cystadenomas may arise from congenitally misshapen bile ducts or primitive hepatobiliary stem cells, and have potential canceration into cystadenocarcinomas. 

Peer review

The paper describes the clinicopathological characteristics of cytadenoma and cystadenocarcinoma, with a particular focus on the preoperative differential diagnosis of the two rare diseases. The paper is of interest and may represent a valuable contribution to a topic that is scarcely explored in literature.
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Figure 1 Pathology of intrahepatic biliary cystadenoma and cystadenocarcinoma. A, B: Intrahepatic biliary cystadenoma (black diamond, hepatic tissue; hollow diamond, fibrous cyst wall; arrowhead, simple columnar epithelium; hollow arrowhead, cavity); C, D: Intrahepatic biliary cystadenocarcinoma. Mucinous cystadenocarcinoma with columnar epithelium, abundant cytoplasm, containing mucin, and nuclei located in the basement (C).

Table 1 Basic information, clinical manifestation, duration of symptoms and pathology
	No.
	Gender
	Age
	Clinical characteristics
	Duration of symptoms (mo)
	Location
	Size (cm3)
	Pathology

	1
	Female
	30
	Abdominal bloating
	3
	Left lobe
	9 × 6 × 5.5
	Cystadenoma

	2
	Female
	48
	Abdominal bloating
	13
	Left lobe
	5 × 4.5 × 2.5
	Cystadenoma

	3
	Female
	51
	Abdominal pain
	171
	Right lobe
	9 × 7 × 4
	Cystadenoma

	4
	Female
	44
	Asymptomatic
	52
	Left lobe
	4.5 × 3 × 2
	Cystadenoma

	5
	Male
	55
	Asymptomatic
	96
	Left lobe
	3 × 2.5 × 2.5
	Cystadenoma

	6
	Female
	77
	Asymptomatic
	241
	Right, left lobe
	14 × 10 × 5
	Cystadenoma

	7
	Female
	39
	Abdominal bloating, pain
	99
	Left lobe
	17.8 × 9.3 × 12.7
	Cystadenoma

	8
	Female
	73
	Abdominal bloating, pain
	12
	Left lobe
	9 × 5 × 4
	Cystadenoma

	9
	Male
	47
	Asymptomatic
	20
	Left, caudate lobe
	1.5 × 1 × 0.6
	Cystadenoma

	10
	Female
	41
	Asymptomatic
	120
	Right lobe
	12 × 8 × 4
	Cystadenoma

	11
	Male
	55
	Asymptomatic
	6
	Left lobe
	0.6 × 0.6 × 0.6
	Cystadenoma

	12
	Male
	50
	Abdominal pain
	30
	Left lobe
	5.5 × 3.5 × 2
	Cystadenoma

	13
	Female
	63
	Abdominal bloating
	10
	Left lobe
	9 × 7 × 7
	Cystadenoma

	14
	Female
	36
	Asymptomatic
	12
	Left lobe
	6 × 4 × 4
	Cystadenoma

	15
	Female
	56
	Asymptomatic
	3
	Right, left lobe
	4.5 × 4.5 × 3.5
	Cystadenoma

	16
	Female
	54
	Abdominal pain
	24
	Left lobe
	2 × 1.8 × 1
	Cystadenoma

	17
	Male
	74
	Abdominal pain
	30
	Left lobe
	9.5 × 7 × 3.5
	Cystadenoma

	18
	Female
	53
	Abdominal pain
	5
	Left lobe
	12 × 7.5 × 3
	Cystadenoma

	19
	Female
	55
	Abdominal bloating
	12
	Right, left lobe
	10 × 7.5 × 4
	Cystadenoma

	20
	Female
	76
	Abdominal pain
	20
	Right lobe
	11.5 × 8 × 6.5
	Cystadenoma

	21
	Female
	44
	Fever
	8
	Right lobe
	2.5 × 2 × 1.5
	Cystadenoma

	22
	Female
	60
	Asymptomatic
	22
	Left lobe
	1.5 × 1 × 0.2
	Cystadenocarcinoma

	23
	Female
	47
	Abdominal bloating
	1
	Left lobe
	5.5 × 5.5 × 5
	Cystadenocarcinoma

	24
	Male
	35
	Asymptomatic
	1
	Left lobe
	3.5 × 3 × 3
	Cystadenocarcinoma

	25
	Female
	58
	Fever, vomit
	12
	Left lobe
	10 × 7 × 5
	Cystadenocarcinoma

	26
	Female
	44
	Abdominal pain
	8
	Left lobe
	13 × 8 × 7
	Cystadenocarcinoma

	27
	Male
	59
	Asymptomatic
	28
	Right, left lobe
	11 × 10 × 2
	Cystadenocarcinoma

	28
	Female
	46
	Abdominal bloating
	1.3
	Left lobe
	4 × 4 × 3
	Cystadenocarcinoma

	29
	Male
	52
	Abdominal bloating
	13
	Left lobe
	5 × 4 × 2.5
	Cystadenocarcinoma

	30
	Female
	57
	Abdominal pain, fever, vomiting
	2
	Left lobe
	4 × 3 × 2
	Cystadenocarcinoma

	31
	Female
	55
	Abdominal pain, nausea
	9
	Right, left lobe
	8 × 7.5 × 7.5
	Cystadenocarcinoma

	32
	Female
	74
	Abdominal pain
	3
	Left lobe
	30 × 18 × 15
	Cystadenocarcinoma

	33
	Female
	41
	Abdominal pain, fever, vomiting
	72
	Left lobe
	4 × 3.5 × 1
	Cystadenocarcinoma

	34
	Female
	39
	Abdominal pain, jaundice
	2
	Left lobe
	10 × 9 × 5
	Cystadenocarcinoma

	35
	Female
	46
	Chills and fever
	3
	Right, left lobe
	2 × 1.3 × 0.6
	Cystadenocarcinoma

	36
	Female
	70
	Asymptomatic
	43
	Left lobe
	4.5 × 2.5 × 2
	Cystadenocarcinoma

	37
	Female
	51
	Asymptomatic
	96
	Right lobe
	5 × 3 × 2
	Cystadenocarcinoma

	38
	Female
	37
	Abdominal pain, fever, vomiting
	31
	Right, left lobe
	12.5 × 10 × 6
	Cystadenocarcinoma

	39
	Female
	51
	Abdominal bloating, vomiting
	3
	Left, caudate lobe
	9 × 7.5 × 4.5
	Cystadenocarcinoma

	40
	Female
	40
	Asymptomatic
	1
	Left lobe
	4.5 × 2.5 × 2
	Cystadenocarcinoma

	41
	Female
	51
	Asymptomatic
	2
	Right, left lobe
	10 × 8 × 5
	Cystadenocarcinoma

	42
	Male
	57
	Abdominal pain, jaundice
	1
	Left lobe
	2.5 × 1.7 × 1.5
	Cystadenocarcinoma

	43
	Female
	74
	Abdominal pain, fever, vomiting
	0.5
	Left lobe
	12 × 8 × 7
	Cystadenocarcinoma

	44
	Male
	50
	Asymptomatic
	2.6
	Left lobe
	2 × 0.7 × 0.5
	Cystadenocarcinoma

	45
	Male
	48
	Asymptomatic
	31
	Left lobe
	4 × 4 × 2
	Cystadenocarcinoma

	46
	Female
	57
	Abdominal pain, fever, vomiting
	8
	Middle lobe
	5.5 × 2.5 × 1.5
	Cystadenocarcinoma


	Table 2 Preoperative levels 
　
	CEA

(ng/mL) 
	AFP

(μg/L)
	CA125

(U/mL) 
	CA19-9

(U/mL) 
	ALT 
(U/L)
	AST

(U/L)
	TBIL (μmol/L)
	DBIL 
(μmol/L)

	Cystadenoma
	1.32 ± 0.72
	2.08 ± 1.18
	12.51 ± 9.31
	22.56 ± 26.30
	40.03 ± 61.58
	56.07 ± 141.54
	19.75 ± 20.32
	8.98 ± 16.60

	Cystadenocarcinoma
	2.02 ± 1.16
	3.68 ± 7.02
	23.20 ± 21.86
	72.55 ± 115.99
	30.43 ± 19.43
	26.05 ± 14.02
	20.02 ± 39.74
	10.70 ± 31.14


All the carcinoembryonic antigen (CEA) values in the both subgroups were within the normal range: although P = 0.02 between the two groups. The levels of alanine aminotransferase (ALT), aspertate aminotransferase (AST), total bilirubin (TBIL), and direct bilirubin (DBIL) before the operation (P > 0.05). There was no statistical significance in the levels of ALT, AST, TBIL, and DBIL between the two groups before or after the operation. However, 8 of the 21 patients with cystadenoma and 6 of the 25 patients with cystadenocarcinoma had remarkable levels of TBIL and DBIL. AFP: Alpha fetoprotein; CA: Carbohydrate antigen.
Table 3 Radiological diagnosis 

	　
	Cystadenoma
	Cystadenocarcinoma
	Other benign tumour
	Other malignancy
	No qualitative

	Cystadenoma subgroup
	4
	1
	9
	2
	5

	Cystadenocarcinoma subgroup
	3
	3
	5
	3
	11


Ultrasonography, computed tomography or magnetic resonance imaging were not particularly effective modalities for diagnosing these rare lesions.
