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Abstract
BACKGROUND
Hepatic epithelioid angiomyolipoma (HEA) has a low incidence and both clinical manifestations and imaging lack specificity. Thus, it is easy to misdiagnose HEA as other tumors of the liver, especially in the presence of liver diseases such as hepatitis cirrhosis. This article reviewed the diagnosis and treatment of a patient with HEA and alcoholic cirrhosis, and analyzed the literature, in order to improve the understanding of this disease.

CASE SUMMARY
A 67-year-old male patient with a history of alcoholic cirrhosis was admitted due to the discovery of a space-occupying lesion in the liver. Based on the patient’s history, laboratory examinations, and imaging examinations, a malignant liver tumor was considered and laparoscopic partial hepatectomy was performed. Postoperative pathology showed HEA. During outpatient follow-up, the patient showed no sign of recurrence. 

CONCLUSION
HEA is difficult to make a definite diagnosis before surgery. HEA has the potential for malignant degeneration. If conditions permit, surgical treatment is recommended.

Key Words: Hepatic epithelioid angiomyolipoma; Alcoholic cirrhosis; Magnetic resonance imaging; Computed tomography; Immunohistochemistry; Misdiagnose analysis; Case report
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Core Tip: Hepatic epithelioid angiomyolipoma (HEA) is rare, with no specific clinical and imaging manifestations, has the potential of malignancy. In the presence of liver diseases such as cirrhosis, it is easily misdiagnosed as a malignant liver tumor. Characteristic imaging may help to diagnose HEA, but the diagnosis must be made by needle biopsy or histopathology. If conditions allow, active surgical treatment is recommended.

INTRODUCTION
Hepatitis cirrhosis is an obvious risk factor for the development of malignant liver tumors. The common cause of liver cirrhosis is hepatitis B virus infection and alcoholic liver disease. Hepatic epithelioid angiomyolipoma (HEA) is a special subtype of liver angiomyolipoma. Unlike hepatic angiomyolipoma, HEA contains little or no fat. Its low incidence combined with nonspecific clinical manifestations and atypical imaging findings make diagnosis difficult. Therefore, it is easily misdiagnosed as other liver tumors with a high rate of 40.34% (165/409), especially hepatocellular carcinoma which was wrongly diagnosed in 71 of 409 cases[1]. HEA has the potential for malignant degeneration, and some patients have a poor prognosis[2]. Epithelioid angiomyolipoma of the liver in the background of cirrhosis is a rare clinical diagnosis and easily misdiagnosed as hepatoma. We here report a case of HEA with alcoholic cirrhosis at Lishui Municipal Central Hospital, in the hope of providing a reference for future diagnosis and treatment of such cases.

CASE PRESENTATION
Chief complaints
A 67-year-old male patient was admitted to hospital with a liver mass found more than 2 months ago.

History of present illness
Three months ago, the patient underwent treatment for abnormal liver function at a nearby medical facility. No associated abdominal pain, diarrhea, or melena was observed. Ultrasound revealed a low echo mass in the left liver. A computed tomography (CT) examination indicated that liver section II was in a circular low-density lesion. Considering the possibility of hepatocellular carcinoma, magnetic resonance imaging (MRI) enhancement was recommended.

History of past illness
The patient was hospitalized 2 years ago due to trauma. During hospitalization an abdominal CT scan showed a low-density lesion in the left intrahepatic lobe. Further examinations were recommended but the patient declined due to personal reasons. A history of other infectious diseases such as viral hepatitis was denied. The patient had a history of alcohol consumption for more than 40 years. 

Physical examination
The patient’s temperature was 36.8 °C, heart rate was 68 beats per minute, and blood pressure was 137/71 mmHg. There were no obvious positive signs during physical examination.

Laboratory examinations
Laboratory examinations showed that the patient’s platelet count was 87 × 109/L (reference range, 125-350 × 109/L), hepatitis B core antibody was positive, glutamic oxaloacetic transaminase was 42 U/L (reference range, 7-40 U/L), glutamyltransferase was 175 U/L (reference range, 7-45 U/L), alkaline phosphatase was 150 U/L (reference range, 50-135 U/L), total bile acid was 57.0 μmol/L (reference range, < 23 μmol/L), and tumor indicators were negative.

Imaging examinations
Two years previously, a CT scan suggested a low density lesion in the left intrahepatic lobe, approximately 1.2 cm × 1.0 cm in size. It was significantly enhanced in the arteriovenous phase of the enhanced scan and significantly decreased in the delayed phase, which was lower than the surrounding liver tissue (Figure 1). Two months ago, ultrasound findings at a local hospital showed a hypoechoic mass in the left liver. CT examination indicated that the liver was abnormal, the envelope was smooth, the liver fissure was widened, and liver section II showed a circular low density lesion. The boundary was clear, approximately 25.5 mm × 26.5 mm in size, and the CT value was about 35 HU. Following contrast injection, the three-level scan showed that the arterial stage was enhanced, the vein lesions were significantly enhanced, and the density of the balanced period was lower than the normal liver. Considering the possibility of hepatocellular carcinoma, MRI was recommended (Figure 2).

Further diagnostic work-up
MRI showed that the contour of the liver was not uniform, the proportion of the liver lobe was abnormal and the liver cleft was widened. The mass located near the diaphragmatic roof of the left liver lobe was approximately 2.7 cm × 2.8 cm, and showed hyperintensity on T2-weighted imaging (T2WI) and hypointensity on T1-weighted imaging (T1WI). Diffusion-weighted imaging (DWI) showed a hyperintense mass and the corresponding apparent diffusion coefficient (ADC) map showed an increased signal intensity in the mass. Enhanced MRI revealed that the mass was enhanced in the arterial phase and slightly weaker in the delayed phase with a high signal relative to the surrounding liver, suggesting a rich blood supply and cirrhotic nodules (Figure 3).

FINAL DIAGNOSIS
In middle-aged and elderly male patients with a history of alcoholic cirrhosis, who are hepatitis B core antibody positive, have a gradual increase in left liver rich blood supply to the lesion, and normal tumor serological indicators, a malignant liver tumor cannot be ruled out. Thus, the final diagnosis in this patient was a liver occupying lesion and alcoholic cirrhosis.

TREATMENT
In patients with liver lesions located in the leaf of the left liver, and no surgical contraindications, treatment is feasible. It was thought that the liver mass in this patient was malignant, therefore, laparoscopic resection of the liver tumor was performed.

OUTCOME AND FOLLOW-UP
During the operation, free ascites were found in the abdominal cavity, the liver showed nodular cirrhosis, and the tumor was successfully resected. The tumor was located in the left inner lobe of the liver, protruding from the liver surface and was approximately 2.5 cm × 3.0 cm in size, with clear boundaries. Analysis of the mass showed that the tumor envelope was complete and the boundary between the tumor and the surrounding liver tissue was clear. The surface of the liver section was reddish-brown (Figure 4). Microscopy revealed that the tumor under low-power showed a nest-like distribution, a clear boundary, interstroma rich in blood vessels, scattered lymphocyte and plasma cell infiltration, a multinucleated giant cell reaction and local nuclear red cells. Under high-power, some of the tumor cells were round or oval, with large cell bodies, an eosinophilic cytoplasm, large nuclei, and distinct nucleoli. Some tumor cells were fusiform and showed mitosis (Figure 5A and B). Immunohistochemistry revealed the following: S-100-, melanoma marker monoclonal antibody (HMB45) (locally scattered +), MelanA-, smooth muscle cell markers (SMA) locally+, Ki-67 (10%), and anti-human arginase (ARG)-1- (Figure 5B-D). When the immunohistochemistry results were combined with the other test results, the final diagnosis was HEA. The patient was discharged 11 d after surgery. At outpatient follow-up, the patient showed no signs of recurrence. 

DISCUSSION
Long-term heavy drinking can lead to alcoholic cirrhosis. The cumulative annual risk of liver cancer in patients with alcoholic cirrhosis is approximately 1%-1.5%, and the 5-year cumulative risk is approximately 8%[3]. Epithelioid angiomyolipoma is a member of the perivascular epithelioid cell tumors. It is common in the kidneys and rare in the liver. HEA accounts for 0.4% of primary tumors of the liver[4], and is more common in young and middle-aged women, with a male to female ratio of 1:4.84 and a median onset age of 44 years[1]. There are no specific correlations with hepatitis, cirrhosis, and other underlying diseases. The clinical symptoms of HEA are not typical, most of these tumors are found during physical examination or examinations for other diseases. A few patients present with abdominal pain. Alpha-fetoprotein and other tumor indicators are usually negative[5]. In this case, the patient had been drinking alcohol for a long time and had alcoholic cirrhosis without obvious clinical symptoms. He was admitted to the hospital due to a liver occupying mass. The initial examination indicated liver nodules with a rich blood supply. HEA was not considered before surgery. The patient was shown to have reduced platelets, and increased glutamic oxaloacetic transaminase, glutamyl aminotransferase, alkaline phosphatase, and total bile acid, which may have been related to alcoholic cirrhosis.
Studies have shown that the central vessel sign and the early venous drainage sign are characteristic images of HEA[6,7]. In addition, the accumulation of 18F-fluorodeoxyglucose on positron emission tomography/CT can provide clues for diagnosis[8]. As HEA lacks fat, it is difficult to distinguish from other liver tumors on MRI. Furthermore, when its enhanced appearance overlaps with hepatocellular carcinoma, the distinction between the two is particularly difficult[9]. The imaging findings of HEA are mostly single lesions, visible in both the left and right liver. The lesions are circular or oval in shape, with clear boundaries and a false capsule. The CT scan can show a low-density shadow, enhancement of the arterial stage is obvious, and the enhanced shadow of the internal and surrounding vascular enhancement, the portal phase and the delayed phase are mostly seen on the "fast forward and slow out" mode. T1WI shows a low signal or a low hybrid signal, T2WI shows a slightly high signal or mixed signal with bleeding and an uneven signal, and DWI reveals a mostly high signal or slightly high signal. Most ADC signals are equal-signal, mixed high-low signal in some cases, and slightly low signal in rare cases. The MRI enhancement patterns are usually shown as fast wash-in and slow wash-out, and delayed enhancement[10]. In our patient, HEA presented as a round low-density lesion with clear boundaries on plain CT scan, an enhanced vascular shadow was observed around the lesion, and CT enhancement demonstrated a fast wash-in and slow wash-out. MRI showed a low signal on T1WI, a slightly high signal on T2WI, a high signal on DWI, an increased ADC value, and enhancement in fast wash-in and slow wash-out.
The tumor morphology of hepatic blood vessels are often circular or oval, with reddish brown slices, no obvious leaf shape, clear boundaries, and some lesions can have a false film. Immunohistochemistry is one of the most important diagnostic methods for HEA. The tumor morphology of liver epithelioid angiomyolipoma is regular, usually circular or elliptic, with a reddish brown section, no obvious lobes, clear boundary, and a pseudocapsule in some lesions. HEA is characterized primarily by the positive expression of melanocyte markers (HMB45, Melan-A) and SMA, with negative epithelial markers (S-100, ARG-1, etc.), among which HMB45 positive expression is the most sensitive[11]. Ki-67 is generally low (< 1%-15%), and Ki-67 is highly expressed in malignancy[12]. The immunohistochemistry findings in this patient were HMB45 local +, SMA local +, S-100-, ARG-1-, and Ki-67 (10%), which was consistent with reports in the relevant literature. HEA has an abundant blood supply, which gradually enlarges the tumor, and has the risk of malignancy; the malignancy rate is 3.9%[12]. Most clinicians advocate surgical treatment.

CONCLUSION
HEA lacks specific clinical manifestations, has variable imaging findings, and preoperative diagnosis is difficult. HEA has the potential for malignant transformation. In the presence of liver diseases such as cirrhosis, it is easily misdiagnosed as a malignant liver tumor. Surgical treatment is recommended. Characteristic imaging may help to diagnose HEA, but the diagnosis must be made by needle biopsy or histopathology. 
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Figure 1 Abdominal computed tomography. A low-density nodular lesion near the parietal diaphragm of the left inner lobe of the liver, which was significantly enhanced in the arteriovenous phase of the enhanced scanning, and decreased in the delayed phase, lower than the surrounding liver tissue (the arrow shows the lesion). A: Plain computed tomography scan; B: The arterial phase of the enhanced scan; C: The portal vein phase; D: Delayed phase.
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Figure 2 Computed tomography of the upper abdomen before the operation. Round low-density foci can be seen in the liver II segment with clear boundaries, enhanced foci can be seen in the arterial phase, significantly enhanced foci can be seen in the portal vein phase, and density in the equilibrium phase is lower than normal liver parenchyma (the arrow shows the lesion). A: Plain computed tomography scan; B: The arterial phase of the enhanced scan; C: The portal vein phase; D: Delayed phase.
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Figure 3 Magnetic resonance imaging of the upper abdomen before the operation. A sharp focus of abnormal signals was observed near the roof of the diaphragm of the left lobe of the liver, with a low signal in T1-weighted imaging (T1WI), a slightly high signal in T2-weighted imaging (T2WI), a high signal in diffusion-weighted imaging (DWI), and an increased in the apparent diffusion coefficient (ADC) value.The inproved scan showed obvious enhancement in the arterial phase, and slightly decreased local enhancement in the later period (the arrow shows the lesion). A: T1WI; B: T2WI; C: DWI; D: ADC; E: The arterial phase of the enhanced scan; F: The portal vein phase; G: Delayed phase.
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Figure 4 Gross specimen after operation. The tumor capsule was complete, the cut surface was reddish brown.
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Figure 5 Postoperative pathology. A: Tumor cells showed nest-like distribution, clear boundary with liver tissue, rich blood vessels interstroma, scattered lymphocyte and plasma cell infiltration, multinucleated giant cell reaction, and local nuclear red cells (hematoxylin and eosin staining, × 20); B: The tumor cells were round or oval, with large cell bodies, eosinophilic cytoplasm, large nuclei, and distinct nucleoli. Some tumor cells are fusiform and mitotic (hematoxylin and eosin staining, × 100); C: Melanoma marker monoclonal antibody (HMB45) (+) l (immunohistochemical staining, × 100); D: Smooth muscle cell markers (+) (immunohistochemical staining, × 100).
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