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Abstract
BACKGROUND
[bookmark: OLE_LINK12]Mucinous cystic neoplasm of the liver (MCN-L) is a cyst-forming epithelial neoplasm. The most distinguishing feature is the ovarian-type subepithelial stroma on pathological examination. 

CASE SUMMARY
[bookmark: OLE_LINK13]An abdominal ultrasound incidentally revealed a liver tumor in a 32-year-old woman. Physical and laboratory examination results did not reveal any abnormalities. Enhanced abdominal computed tomography (CT) revealed a cystic space measuring 7.2 cm × 5.4 cm in the liver. Subsequent CT showed an increase in tumor size. Thus, we performed surgical resection of the tumor and gallbladder. Postoperative histopathological examination confirmed the diagnosis of MCN-L. At the 6-mo of follow-up, no recurrence was observed on ultrasound or CT.

CONCLUSION
[bookmark: OLE_LINK14]Since preoperative diagnosis of MCN-L is difficult, active surgery is recommended and helpful for the diagnosis and treatment of MCN-L. 
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[bookmark: OLE_LINK11]Core Tip: We have presented a case of mucinous cystic neoplasm of the liver that was diagnosed after surgical resection. The patient was asymptomatic and the disease was detected through abdominal imaging. Although we used multiple diagnostic modalities, an accurate diagnosis completely depended on postoperative pathological examination. We believe that surgical resection is an efficient option for cystic tumors of the liver found on imaging examination.


INTRODUCTION
[bookmark: OLE_LINK15]The World Health Organization (WHO) defines mucinous cystic neoplasm of the liver (MCN-L) as a cyst-forming epithelial neoplasm composed of epithelial cells that secrete mucus. The association of MCN-L with ovarian-type subepithelial stroma is characteristic and differentiates it from other cystic tumors of the liver[1]. Due to its low incidence, few studies have been conducted on MCN-L; thus, its etiology and pathogenesis are unclear. Some researchers have proposed that MCN-L contains an ovarian-like stroma due to the location of the liver near the gonads during embryonic development[2]. MCN-L usually has no obvious symptoms and may be incidentally discovered, such as in imaging tests. We report the case of a patient with simultaneous MCN-L, chronic viral hepatitis B infection, and endometrial carcinoma.

CASE PRESENTATION
Chief complaints
[bookmark: OLE_LINK16]An asymptomatic 32-year-old female patient complained of a liver tumor during hospitalization in the Department of Obstetrics and Gynecology 4 mo prior. After follow-up, the tumor had increased in size.

History of present illness
[bookmark: OLE_LINK17]Abdominal ultrasound performed before hysterectomy and adnexectomy revealed a liver mass. The patient had no abdominal pain, abdominal distension, nausea, vomiting, yellow skin and mucosa, or other digestive system symptoms.

History of past illness
[bookmark: OLE_LINK18]The patient had a history of chronic viral hepatitis B infection. The remarkable history was carcinoma of the endometrium, for which she underwent hysterectomy and adnexectomy at our hospital.

Personal and family history
[bookmark: OLE_LINK19]The patient did not drink or smoke. Her relatives did not have a similar history of liver disease.

Physical examination
[bookmark: OLE_LINK20]The patient’s body mass index was 17.33 kg/m2, her body temperature was 36 °C, her heart rate was 92 bpm, her respiratory rate was 16 beats per minute, and her blood pressure was 116/81 mmHg. Her abdomen was flat, with a surgical scar measuring approximately 15 cm visible on the lower abdomen. There were no abdominal varicose veins, gastrointestinal patterns, or peristaltic waves. The abdominal wall was soft, without tenderness, rebound pain, or palpable mass. No percussion pain was observed in the liver. The patient did not show shifting dullness or Murphy’s sign.

Laboratory examinations
[bookmark: OLE_LINK21]The patient’s hemoglobin count was 74 g/L, albumin count was 31.1 g/L, and carbohydrate antigen 19-9 (CA19-9) level was 60.30 U/mL. Her alpha-fetoprotein and carcinoembryonic antigen levels were within the normal ranges, while those of alanine aminotransferase, aspartate aminotransferase, and surface antigen of hepatitis B virus were above the normal limits. Hematological examination showed that the patient also had anemia, hypoalbuminemia, and chronic viral hepatitis B infection.

Imaging examinations
[bookmark: OLE_LINK22]During a previous hospitalization, the patient underwent enhanced computed tomography (CT) of the liver, gallbladder, and spleen, which revealed an irregular multilocular cyst at the border area of the left and right lobes in the liver measuring approximately 7.2 cm × 5.4 cm. The presence of a hepatic hydatid cyst cannot be excluded. Follow-up CT performed 4 mo later showed that the tumor had increased in size by 2 cm (Figure 1). For further examination, the patient underwent enhanced magnetic resonance imaging (MRI) and diffusion-weighted imaging (DWI) (Figure 2). Irregular multilocular cystic shadows were observed in the liver, the cystic wall was not smooth, and nodules were visible. The cystic wall and separations were significantly strengthened on enhanced MRI, and restricted diffusion of the cystic wall nodules was observed on DWI (Figure 3). Multiple larger lymph nodes were observed retroperitoneally.

FINAL DIAGNOSIS
[bookmark: OLE_LINK23]The pathological material was liver tissue measuring 9 cm × 8 cm × 4 cm. Mucus was observed after incision. Light microscopy showed fibrous cyst wall tissue covered by tall columnar epithelium. The diagnosis by the Department of Pathology was MCN-L (Figure 4).

TREATMENT
[bookmark: OLE_LINK24]The patient requested surgical treatment. We performed resection of the gallbladder and the tumor. During surgery, we noted a cystic tumor approximately 10 cm in diameter in segment IV of the liver. The tumor was bulging into the abdominal cavity and was densely adhered to the first porta of the liver, gallbladder, and greater omentum. Nodular changes on the liver surface and enlarged spleen were consistent with the appearance of hepatic cirrhosis.
After surgery, the patient’s anemia and hypoalbuminemia were aggravated, therefore she was administered a blood transfusion and albumin infusion.

OUTCOME AND FOLLOW-UP
[bookmark: OLE_LINK25]The patient recovered uneventfully and was discharged from the hospital on day 22 of admission (day 16 after surgery). The patient was followed up for 6 mo postoperatively, with no signs of recurrence or metastasis on CT and ultrasound.

DISCUSSION
[bookmark: OLE_LINK26]As described above, the 5th edition of the WHO Classification of Digestive System Tumours categorizes MCN-L as a benign tumor of the liver and intrahepatic bile ducts. MCN-L has potential for malignant transformation. The WHO also indicates that MCN-L is rare, with an incidence of one case per 20000-100000 persons[1]. MCN-L tends to occur in middle-aged women and accounts for < 5% of all cases of hepatic cystic diseases with a low malignant transformation rate and good prognosis[3]. MCN-L occurs principally in the left hepatic lobe, but it occasionally occurs in other hepatic lobes and intrahepatic or extrahepatic biliary systems. The International Classification of Diseases for Oncology coding categorizes MCNs as mucinous cystic neoplasms (MCNs) with low-grade intraepithelial neoplasia, MCN with high-grade intraepithelial neoplasia, and MCN with associated invasive carcinoma[1].
It is difficult for patients to identify the disease because the symptoms are not obvious. Patients with larger tumors may develop abdominal discomfort, pain, jaundice, or other symptoms if the tumor compresses the surrounding tissue[4]. Laboratory examination of patients with MCN-L usually does not reveal abnormalities. Traditionally, an increased serum CA19-9 Level was regarded as a sign of MCN-L incidence. However, this correlation was not statistically confirmed in a recent study[5]. There have been no other reports of diagnostic serum biomarkers.
Imaging examination is a valid method for initial diagnosis. On ultrasonography, MCN-L appears as an anechoic mass with thin separation. Some lesions with cystic wall fibrosis, calcification, or intracystic hemorrhage may present as focal hyperechoic areas. On CT and MRI, MCN-L usually presents as a multilocular or multiseptated cystic mass[6]. However, considering the similar imaging features, the distinguishing between the differential diagnoses of MCN-L, such as simple liver cysts, Caroli disease, and hepatic echinococcosis, is difficult[7]. 
Our patient underwent enhanced CT, enhanced MRI, and DWI. Non-contrast-enhanced CT revealed a hypodense multilocular cystic lesion mainly in the left lobe of the liver, with the longest diameter of 92 mm. The CT values of the lesion were around -5-20 HU. After contrast injection, the cyst wall and intracystic separations were hyperdense in the hepatic arterial, portal venous, and late phases, with CT values of approximately 40-120 HU. On conventional MRI, the lesion appeared hypointense on T1-weighted images and hyperintense on T2-weighted images. The imaging findings of the enhanced MRI were similar to those of the enhanced CT, and nodules were observed in the cyst wall. Diffusion of cystic wall nodules on DWI was restricted. We considered the lesion to be a hepatic cystic disease and could not exclude hepatic hydatid cysts. Based on this consideration, the patient underwent resection, and the nature of the disease was determined by pathological examination. 
In general, patients with small tumors may be followed up. The indications for resection are a large lesion, an obvious increase in size over a short follow-up period, and manifestation of symptoms. Surgery, specifically radical resection, is the primary mode of treatment for patients with MCN-L. It should be noted that improper surgical treatment may lead to disease recurrence[8].
Pathologically, the macroscopic appearance of MCN-L is a multilocular cystic lesion with clear boundaries. The cysts usually contain clear mucinous fluid, and the inner surface is smooth or trabeculated. Histopathologically, it is easy to diagnose MCN-L because of its characteristic composition of ovarian stroma. The inner face of the cysts is comprised of mucus-secreting columnar, cuboidal, and flattened epithelial cells arranged in a single, flat row with occasional polypoid or papillary projections. The tissue under the epithelium is a layer of hypercellular ovarian-like stroma surrounded by a dense layer of collagenous fibrous tissue. The mesenchyme resembled an ovarian-like stroma containing a compact arrangement of spindle-shaped cells and oval nuclei[9]. Half of all reported cases showed diffuse ovarian-like stroma, while the other half showed focal ovarian-like stroma[1]. Other MCNs originating in the pancreas, spleen, or retroperitoneum, as well as mucinous neoplasms of the ovary, show similar clinicopathological features to those of MCN-L[10]. Some researchers consider MCN-L to be the counterpart of MCNs of the pancreas[11]. One hypothesis suggests that the ectopic ovarian stroma originates from the gonads because the affected tissues and organs are in close contact with embryonic gonads[12]. Between the fifth and eighth weeks of embryonic development, the gonads are located under the diaphragm at the level of the back of the liver, spleen, and tail of the pancreas. The epithelial cells of the gonads migrate from the posterior wall of the yolk sac to the surface of nearby organs along the wall of the hindgut[2]. It is important to consider that MCN-L can progress to invasive carcinoma, although its degree of malignancy is less than that of primary liver cancer[13].
The ovarian stroma in MCN-L expresses progesterone receptors (PR) and estrogen receptors (ER)[12,14]. However, the immunohistochemical results of this case showed no staining for ER and PR. Considering the patient's history of hysterectomy and oophorectomy, this result may be relevant to her treatment for endometrial cancer. 
It has been reported that the steroidogenic features of MCN-L differ from those of ovarian MCN. Ovarian-like stroma in MCN-L is similar to that in postmenopausal ovaries in terms of androgenic dynamics[15]. The feasibility of preoperative biopsy and immunohistochemistry needs to be further studied. 

CONCLUSION
[bookmark: OLE_LINK27]The low incidence of MCN-L leads to unclear recognition of this disease in terms of etiology, pathogenesis, and prognosis, and difficulties in diagnosis before surgery. Multicenter randomized controlled trials or more clinical cases are beneficial for the recognition of MCN-L. At present, radical resection and pathological examinations are reasonable treatment strategies. 
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Figure 1 Computed tomography scan. A: Non-contrast-enhanced axial computed tomography scan showing a hypodense multilocular cystic lesion; B: In the arterial phases, the cyst wall and intracystic separations are hyperdense. CT: Computed tomography.
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Figure 2 Conventional magnetic resonance imaging scan. A and B: Conventional magnetic resonance imaging scan showing that the lesion is hypointense on T1-weighted imaging (A) and hyperintense on T2-weighted imaging (B); C: The cyst wall is hyperdense on enhanced fat-suppressed T1-weighted imaging. 
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Figure 3 The diffusion of the cystic wall nodules is restricted on diffusion-weighted imaging and apparent diffusion coefficient imaging. A: Diffusion-weighted imaging; B: Apparent diffusion coefficient imaging.
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[bookmark: OLE_LINK32]Figure 4 Pathological material and histopathological examination. A: Grossly, the tumor was multilocular, and the cavities contained fluid of variable consistency; B and C: Histopathological examination showing a fibrous cyst wall tissue covered with tall columnar epithelium. Most segments contain ovarian-like stroma.
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