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Abstract 
BACKGROUND 
Systemic amyloidosis in which multiple systems can be involved has become a common clinical disease. When the liver is affected, symptoms such as abdominal distension, fatigue, edema, liver, and jaundice could appear. To date, hepatic amyloidosis combined with hepatic venular occlusive disease and Budd-Chiari syndrome has not been reported.

CASE SUMMARY
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]A 54-year-old female patient was admitted to the Beijing Shijitan Hospital with hepatic amyloidosis leading to hepatic venular occlusion and Budd-Chiari syndrome in 2018. The patient underwent surgery 1 mo previously for liver rupture and hemorrhage after Budd-Chiari syndrome was diagnosed. She was diagnosed with hepatic venular occlusion, liver amyloidosis, and Budd-Chiari syndrome (i.e. extensive hepatic vein occlusion). Transjugular intrahepatic portosystem shunt was performed. After the treatment, the clinical symptoms improved markedly with increase in urine volume.

CONCLUSION
Hepatic amyloidosis with hepatic venous occlusion and Budd-Chiari syndrome is relatively rare clinically, and transjugular intrahepatic portosystem shunt is an effective treatment for this disease.
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INTRODUCTION
Amyloidosis, a type of clinical syndrome, is caused by amyloid deposition in various organs, such as kidney, heart, liver, gastrointestinal tract, tongue, spleen, nervous system, and skin[1-6]. The affected organs are enlarged and dysfunctional. Hepatic amyloidosis, a part of systemic amyloidosis, is a metabolic disease caused by the extracellular amyloid deposits in the hepatic blood vessel walls and tissues[7]. Patients with hepatic amyloidosis may have the following symptoms: fatigue, weakness, weight loss, shortness of breath after fatigue, edema, and liver enlargement[8]. Hepatic venous occlusion (HVOD), also known as sinus space obstruction syndrome, is a non-thrombotic obstruction of hepatic circulation that is accompanied by lobular central sinus space fibrosis and common hepatic venular fibrosis stenosis or occlusion[9-10]. Clinical symptoms of HVOD include liver enlargement, pain, and ascites. It was reported that more than 50% of patients showed recovery, 20% died of liver failure, and a few patients developed cirrhotic portal hypertension. Budd-Chiari syndrome is a type of retrohepatic portal hypertension caused by hepatic vein and inferior vena cava obstruction above the opening of the hepatic vein[11-13]. Hepatic amyloidosis along with HVOD and Budd-Chiari syndrome is relatively rare clinically; therefore, no study has been reported to date. We here report a patient who was admitted to our hospital with hepatic amyloidosis complicated with HVOD and Budd-Chiari syndrome.	Comment by 作者: “Citing more than five references in a single citation, even when separated by a hyphen, should be avoided” (pg. 17 Guidelines for Manuscript Preparation and Submission)	Comment by 作者: Reference?

CASE PRESENTATION
Chief complaint
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]A 54-year-old female patient developed persistent severe pain in the upper abdomen after abdominal trauma combined with general weakness. After admission to a local hospital, she was diagnosed with abdominal hemorrhage with hemorrhagic shock, and emergency laparotomy was performed. During the operation, the liver was found to be enlarged diffusely, and a significant amount of non-coagulant blood was in the abdominal cavity. The right hepatic capsule was ruptured, and there was a large hematoma in the left liver. Liver biopsy was not performed, and the abdomen was closed after placing the abdominal drainage tube. Hemorrhagic ascites outflow continued after the operation. As the patient was in a critical condition, she was transferred to a superior hospital 2 d after the operation. After completing the relevant examinations, the patient was diagnosed with Budd-Chiari syndrome (a type of HVOD), portal hypertension, varicose esophageal veins, and gastric fundus veins. For further treatment, the patient came to our hospital. She had no history of other diseases.

Physical examinations
Physical examinations showed temperature: 36.5 C; pulse rate: 80 times/min; breathing rate: 16 times/min; and blood pressure: 120/80 mmHg. The patient had a poor general condition, emaciated, and weak with severe jaundice on the skin and mucous membranes; however, there were no liver palms or spider moles. Cardiopulmonary examination did not show any obvious abnormality. Abdominal swelling was present. There were no varicose veins in the abdominal wall. There was no obvious tenderness, rebound pain, and muscle tension, and the liver could be touched. Intestinal sound was 4 times/min, and both lower limbs had mild edema.

Laboratory examinations
Laboratory tests revealed the following: white blood cell count: 11.97 × 109/L; routine urinalysis: bilirubin 2 +, urine protein 3 +; Sed occult blood (-); blood biochemistry: ALT29U/L, AST74U/L, TBIL27 (1.4 µmol/L), DBIL (148.3 µmol/L), ALB (33.9 g/L), BUN (4.91 mmol/L), Cr (29 µmol/L); coagulation: PT15.3S, PTA (61%), INR (1.38); blood ammonia (45.2 µmol/L); HBsAg (-), HBsAb (+); CA125: 202.1; antibodies against autoimmune liver disease (-).

Imaging examinations
No abnormalities were observed on both chest radiography and electrocardiography.
[bookmark: OLE_LINK9]Hepatic vascular ultrasound revealed that the inferior vena cava of the hepatic segment was compressed and narrowed by the enlarged hepatic tissue. The blood flow was unobstructed, and the three hepatic veins were not visible. The main portal vein and its intrahepatic branches were unobstructed.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Abdominal computed tomography showed that the inferior vena cava of the hepatic segment was narrowed. The left, middle, and right hepatic veins were not clearly visible. The main portal vein and its branches were unobstructed (Figure 1).

FINAL DIAGNOSIS
Budd-Chiari syndrome, portal hypertension, ascites, varicose esophageal veins, and gastric fundus veins.

TREATMENT
The patient was advised to have a good rest, avoid overwork, reduce the intake of liver damaging substances, and avoid the intake of hard food. Moreover, appropriate nutritional supplements were provided.
Polyene phosphatidylcholine, reduced glutathione dose for injection, and human serum albumin were administered.
Transjugular intrahepatic portosystem shunt (TIPS) was performed. The right femoral artery and right internal jugular vein were punctured under local anesthesia, and inferior vena cava and hepatic venography was performed after catheterization. There was no thrombosis in the main portal vein and its intrahepatic branches. The inferior vena cava through the hepatic segment was narrowed. There was blood flow in the inferior vena cava of the hepatic segment, but the three hepatic veins were not shown. A thick accessory hepatic vein drained into the inferior vena cava through the third portal hepatis. The RUPS-100 was successfully punctured into the portal vein through the inferior vena cava. Under the guidance of a guidewire, a balloon (5 mm × 40 mm) was placed to predilate the puncture channel between the inferior vena cava and the portal vein. Two stents (8 mm × 60 mm, 7 mm × 60 mm) were placed between the puncture channels, and the good position of the stents was observed using fluoroscopy. During reexamination, it was observed that the contrast agent entered the inferior vena cava through the stents and the systemic circulation (Figure 2). 
Intraoperative liver biopsy was performed through internal jugular vein. The results showed that while the hepatic sinus was blocked, the liver plate was atrophied and thin. Large areas of pink stains were seen, which were considered as amyloidosis. They were diagnosed as HVOD and hepatic amyloidosis. HVOD was most likely caused by hepatic amyloidosis.

OUTCOME AND FOLLOW-UP
[bookmark: OLE_LINK17]Five days after TIPS, abdominal distension was reduced, the urine volume was significantly increased and the liver pain disappeared. There was no nausea, vomiting, or any other discomfort.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Hepatic vascular ultrasound showed that the stent was unobstructed, and the degree of liver swelling was less than before. The inferior vena cava of the hepatic segment was mildly expanded, and the three hepatic veins were not seen. There was no thrombosis in the main portal vein and its intrahepatic branches.
Abdominal computed tomography revealed that the stent was unobstructed, and the degree of liver swelling was less than before. The inferior vena cava of the hepatic segment expanded mildly, and the three hepatic veins were not seen (Figure 3).
Three months after TIPS, abdominal distension was reduced, the urine volume was significantly increased, and the liver pain disappeared.
Hepatic vascular ultrasound showed that the stent was unobstructed and the degree of liver swelling was obviously less than before. The inferior vena cava of the hepatic segment was expanded obviously. The three hepatic veins could not be seen. There was no thrombosis in the main portal vein and its intrahepatic branches.
Abdominal computed tomography revealed that the stent was unobstructed and the degree of liver swelling was obviously less than before. The inferior vena cava of the hepatic segment was markedly expanded and the three hepatic veins were not seen (Figure 4).

DISCUSSION
Hepatic amyloidosis, a part of systemic amyloidosis, is a metabolic disease caused by extracellular amyloid deposits in the hepatic vascular walls and tissues. Although the etiology of primary hepatic amyloidosis is unknown, secondary amyloidosis is often induced by chronic diseases. Hepatic amyloidosis shows a clear and amorphous extracellular deposition that is mostly seen in the arterial and arteriolar wall and to a lesser extent in the portal vein and hepatic vein. The clinical manifestation of hepatic amyloidosis can be classified into three aspects[14]: (A) general performance: abdominal distension, early fullness, weight loss, fatigue, and edema; (B) extrahepatic amyloidosis syndrome: nephrotic syndrome, congestive heart failure, postural hypotension, peripheral neuropathy, and carpal tunnel syndrome; and (C) liver involvement: liver enlargement, jaundice, and ascites.
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]HVOD refers to an injury of the central vein of the hepatic lobule and the sublobular vein of the patient. This leads to the narrowing or occlusion of the lumen of the central lobular vein and the inferior lobular vein, causing the symptoms of post-hepatic sinusoid portal hypertension[15]. Hepatic sinus endothelial cell injury results in an obstruction of the hepatic sinus outflow tract. The pathogenesis of HVOD is unclear. It may be associated with certain clinical treatments (hematopoietic stem cell transplantation and chemoradiotherapy) and the consumption of plants containing pyrrolidine alkaloids. Liver biopsy is the gold standard for the diagnosis of this disease. The hepatic sinus was obviously dilated and filled with blood. The liver cells were swollen, degenerated, and necrotic to different degrees. The endothelium of the hepatic venules was swollen, degenerated, and shed. The fibrous tissue of the vessel wall was proliferated and degenerated, and stenosis was observed to different degrees. Clinical manifestations include liver enlargement, liver pain, jaundice, ascites, abdominal distension, and other symptoms. 
[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK18]Hepatic amyloidosis, HVOD, and Budd-Chiari syndrome are common clinically; however, hepatic amyloidosis combined with HVOD and Budd-Chiari syndrome is rare, and there are no relevant reports at present. In this report, we present a case of Budd-Chiari syndrome combined with HVOD caused by hepatic amyloidosis. From an imaging perspective, the patient’s liver was large and congested with uneven enhancement. The inferior vena cava of the hepatic segment was narrow with unclear development of the three hepatic veins. Initially, the Budd-Chiari syndrome was considered based on the patient’s imaging and symptoms. According to liver biopsy and laboratory tests, the patient was diagnosed with hepatic amyloidosis and hepatic venular occlusion. Considering the pathogenesis of the disease, hepatic amyloidosis may cause HVOD, which may further lead to Budd-Chiari syndrome. For the treatment, TIPS showed a good effect, which shunted the blood in the portal vein directly into the inferior vena cava. Moreover, it effectively alleviated the state of hepatic congestion and the clinical symptoms of the patient. After TIPS, the urine volume of the patient significantly increased, and the abdominal distension disappeared.

CONCLUSION
Systemic amyloidosis, a common clinical disease, can lead to hepatic amyloidosis when it involves the liver. Hepatic amyloidosis can cause hepatic venular occlusion, which further leads to Budd-Chiari syndrome. TIPS is an effective procedure for this disease.
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Figure 1 Abdominal computed tomography. A: Hepatomegaly; B: Portal vein was not thick, and no filling defect was observed; C: Three hepatic veins were not seen; D: Stenosis of the inferior vena cava of the hepatic segment and a huge hematoma in the liver.

[image: ] 
Figure 2 The contrast agent entered the inferior vena cava through the stents and the systemic circulation. A: Portal vein; B, C: The shunt between the portal vein and the inferior vena cava.
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Figure 3 The inferior vena cava of the hepatic segment was still narrowed but to a lesser extent. The three hepatic veins could not be seen.



[image: ]
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Figure 4 The inferior vena cava of the hepatic segment was obviously expanded. The three hepatic veins were still not seen.
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