Name of Journal: World Journal of Clinical Cases
Manuscript NO: 65964
Manuscript Type: CASE REPORT

Simultaneous embolization of a spontaneous porto-systemic shunt and intrahepatic arterioportal fistula: A case report

Liu GF et al. Simultaneous embolization of SPSS and IAPF

Guo-Feng Liu, Xiao-Ze Wang, Xue-Feng Luo

Guo-Feng Liu, Xiao-Ze Wang, Xue-Feng Luo, Department of Gastroenterology and Hepatology, Sichuan University-University of Oxford Huaxi Joint Centre for Gastrointestinal Cancer, West China Hospital, Sichuan University, Chengdu 610041, Sichuan Province, China

Author contributions: Liu GF contributed to analysis and interpretation of the data and drafting of the article; Wang XZ contributed to material support; Luo XF performed the procedure and revised the paper.

Supported by 1·3·5 Project for Disciplines of Excellence–Clinical Research Incubation Project, West China Hospital, Sichuan University, No. 2019HXFH055; and Project for Science & Technology Department of Sichuan Province, No. 2020YFH0089.

Corresponding author: Xue-Feng Luo, MD, Associate Professor, Department of Gastroenterology and Hepatology, Sichuan University-University of Oxford Huaxi Joint Centre for Gastrointestinal Cancer, West China Hospital, Sichuan University, No. 37 Guoxue Lane, Chengdu 610041, Sichuan Province, China. luo_xuefeng@wchscu.cn

Received: March 22, 2021
Revised: May 30, 2021
Accepted: August 17, 2021
Published online: November 6, 2021


18/18
Abstract
BACKGROUND
Hepatic encephalopathy (HE) is a frequent and debilitating complication of chronic liver disease. Recurrent HE is strongly linked with spontaneous portosystemic shunts (SPSSs). Intrahepatic arterioportal fistulas (IAPFs) occur rarely but pose a major clinical challenge and may lead to or worsen portal hypertension. Herein, we present a rare case of recurrent HE secondary to a SPSS combined with an IAPF.

CASE SUMMARY
A 63-year-old female with primary biliary cirrhosis presented with recurrent disturbance of consciousness for 4 mo. SPSS communicating the superior mesenteric vein with the inferior vena cava and IAPF linking the intrahepatic artery with the portal vein were found on contrast-enhanced abdominal computed tomography. The patient did not respond well to medical treatment. Therefore, simultaneous embolization of SPSS and IAPF was scheduled. After embolization, the symptoms of HE showed obvious resolution.

CONCLUSION
The presence of liver vascular disorders should not be neglected in patients with chronic liver disease, and interventional therapy is a reasonable choice in such patients.
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Core Tip: Hepatic encephalopathy (HE) is characterized by neurological dysfunction due to cirrhosis or portal-systemic shunting. The relationship between recurrent HE and spontaneous portosystemic shunts (SPSSs) has been demonstrated. Intrahepatic arterioportal fistulas (IAPFs), as an uncommon cause of portal hypertension, are rarely reported in HE. Herein, we present a case of recurrent HE secondary to a SPSS and IAPF. Endovascular embolization of the SPSS and IAPF was performed. Our case highlights the hemodynamic changes caused by SPSSs and IAPFs. Simultaneous embolization of an SPSS and IAPF should be considered as the optimal therapy for such patients.


INTRODUCTION
Hepatic encephalopathy (HE) is a neurological dysfunction caused by liver disease or portal-systemic shunting. HE severity ranges from subtle cognitive slowing to a completely comatose state[1]. Spontaneous portosystemic shunts (SPSSs) are abnormal communications between the portal system and systemic circulation. The morbidity of SPSS increases to 40% in patients with cirrhosis[2], probably as a consequence of worsening portal hypertension. The relationship between HE and SPSS has been clearly demonstrated, SPSS deviates neurotoxins from the intestine via the portal vein to the systemic circulation bypassing the liver and leads to episodes of HE[3]. 
Intrahepatic arterioportal fistulas (IAPFs) are vascular malformations between the intrahepatic artery and portal venous system[4,5]. Most patients with IAPFs are asymptomatic. With the widespread use of radiologic techniques, the reported prevalence of IAPF has increased[6]. The presence of an IAPF may increase portal pressure and aggravate the complications of portal hypertension, which leads to gastrointestinal bleeding, refractory ascites, diarrhea, and HE[5].
Vascular embolization is a safe and effective treatment for hepatic vascular disorders, and it has been confirmed to significantly alleviate the symptoms caused by SPSSs and IAPF, respectively[7,8]. 
In this report, we present the case of a 63-year-old female with recurrent HE secondary to SPSS combined with IAPF who underwent embolization for both types of vascular malformation.

CASE PRESENTATION
Chief complaints
A 63-year-old female with primary biliary cirrhosis was admitted to our hospital due to recurrent disturbance of consciousness for 4 mo, accompanied by fatigue, upper abdominal discomfort, and edema of both lower extremities.

History of present illness
The patient began to experience fatigue, upper abdominal discomfort, and edema of both lower extremities 1 year ago and was diagnosed with primary biliary cirrhosis combined with gastroesophageal varices and splenomegaly in a local hospital. 
Four months ago, the patient had one episode of coma 1 wk following splenectomy and portoazygos disconnection surgery in a local hospital. The symptoms recurred following a high-protein diet or constipation, manifested by coma, hyperreflexia, and hypermyotonia. No obvious abnormalities were found on head computed tomography (CT) and cardiac ultrasound, but a large portosystemic shunt was found on contrast-enhanced abdominal CT. The patient was awake but began to be disoriented with slurred speech after treatment with lactulose, rifaximin, and ornithine aspartate in a local hospital. Similar symptoms recurred in the next few months despite persistent use of the above-mentioned drugs. To resolve the above symptoms completely, she was transferred to our hospital.

History of past illness
History of previous HE, epilepsy, stroke, or brain trauma was denied.

Personal and family history
The patient had no relevant family history.

Physical examination
The patient appeared to be delirious and presented with count disturbance and gross disorientation. Asterixis, hyperreflexia, and hypermyotonia were detected. She also had marked edema of both lower limbs. No signs of jaundice, anemia, bloating and abdominalgia were found.

Laboratory examinations
Clinical laboratory examination revealed increased levels of aspartate aminotransferase (100 IU/L, 2.9 × upper limit of normal), alanine aminotransferase (58 IU/L, 1.5 × upper limit of normal), alkaline phosphatase (304 IU/L, 2.3 × upper limit of normal), serum ammonia (213.5 μmol/L, 6.5 × upper limit of normal), and a decreased level of serum albumin (31.9 g/L, 0.8 × lower limit of normal). Hemoglobin, total bilirubin, prothrombin time and international normalized ratio results were normal. The patient scored 8 points on the Child-Pugh score and the Model for End-stage Liver Disease score was 11 points.

Imaging examinations
Contrast-enhanced abdominal CT revealed early visualization of the left branch of the portal vein in the arterial phase which was grossly dilated. Malformed collateral vessels were noted between the superior mesenteric vein (SMV) and inferior vena cava (IVC) (Figure 1). Gastroscopy showed the presence of moderate gastroesophageal varices.

FINAL DIAGNOSIS
The final diagnosis was HE caused by SPSS and IAPF.

TREATMENT
Considering the severity of HE (Grade 4)[1], the coexistence of a large SPSS and IAPF, and poor response to medical treatment, endovascular embolization of the SPSS and IAPF was scheduled. Under local anesthesia, the common hepatic artery was catheterized using a 5F catheter via the femoral artery approach. Selective angiography of the common hepatic artery revealed that the left hepatic artery branches communicated with the left branch of the portal vein, leading to fistulous communications (Figure 2A). The hepatic arterial branch feeding the IAPF was successfully embolized using metal coils via a microcatheter (Figure 2B). In addition, an ultrasound-guided, percutaneous, transhepatic puncture of the right anterior portal vein was performed. Venography confirmed grossly dilated malformed vessels between the SMV and IVC (Figure 2C). Shunt embolization using metal coils was performed (Figure 2D).

OUTCOME AND FOLLOW-UP
The symptoms of unconsciousness, gross disorientation, and slurred speech disappeared gradually, and her reflexes and muscular tone returned to normal post-intervention. 
Serum ammonia decreased to 69.1 μmol/L three days after embolization. The Child-Pugh score improved from B (8 points) to A (6 points) after embolization. However, the patient presented with left lower abdominal pain two days later. Physical examination revealed mild tenderness. Abdominal CT revealed fresh thrombus in the portal vein trunk, and the patient was administered low-molecular-weight heparin as an anticoagulant therapy. 
She was discharged six days after embolization. Ligation was scheduled in 2-4 wk intervals to prevent hemorrhage induced by recurrent esophageal varices.
According to the telephone follow-up results, the patient showed no signs of HE for 9 mo after the procedure. The latest examinations in the local hospital showed that the level of serum ammonia was 30.7 μmol/L.

DISCUSSION
This case describes the successful interventional treatment of recurrent HE due to SPSS and IAPF. The presence of SPSS diverts the portal blood flow directly into the systematic circulation, increasing the bioavailability of intestinal ammonia and leading to episodes of HE[9]. Moreover, IAPF may have aggravated the existing portal-systemic shunt by increasing the portal vein pressure in our patient. 
SPSS frequently develops as liver function deteriorates and in the presence of portal hypertension in patients with cirrhosis[10]. Recent findings indicate that patients who suffer from cirrhosis in combination with SPSS developed more frequent episodes of portal hypertension-related complications (HE, bleeding, or ascites) and had lower transplantation-free survival than patients without SPSS[11]. Doppler ultrasound imaging and CT/A were singly the most frequently used methods to detect SPSSs[12]. Patients with recurrent HE are often refractory to standard medical therapies[13]. Recent reports have demonstrated that angiographic embolization of a large SPSS is an effective treatment and can improve the symptoms of portosystemic encephalopathy, decrease the hospitalization rate, and potentially alleviate the need for liver transplantation[14]. Moreover, An et al[15] found that embolization of a large SPSS could improve survival and liver function in patients and prevent recurrent episodes of HE. 
As an uncommon potential cause of portal hypertension, an IAPF forms a connection between a high-pressure hepatic artery and a branch of the low-pressure portal vein to communicate[5]. IAPFs are generally found in patients with hepatocellular carcinoma, hepatic vascular malformations, or benign neoplasms. The more common acquired cause is iatrogenic, representing more than 50% of all published cases[16]. The incidence of arterioportal fistulas resulting from liver biopsy varies from 5.4% to 38%[17]. The treatment depends on the size, location, the number of IAPFs, and patients’ clinical manifestations. Small arterioportal fistulae can regress spontaneously and thus only regular follow-up is suggested[18]. The treatment involves either surgical or endovascular occlusion of the fistula. Endovascular embolization is a less invasive, safe and effective treatment modality for IAPFs, and surgery will only be indicated in rare instances after the failure of radiological intervention[5]. 
Given that two types of vascular abnormalities (an SPSS and IAPF) were detected in our patient, simultaneous embolization of the SPSS and IAPF was considered to be an ideal treatment option. The interventional procedure was performed successfully. In general, the symptoms of HE disappeared gradually, and the level of serum ammonia decreased from 213.5 μmol/L to 69.1 μmol/L 3 d post-intervention in our patient, and the reduction in the Child-Pugh score might be associated with the improvement of HE after embolization of SPSS and IAPF.
Our case highlights the hemodynamic changes caused by SPSSs and IAPFs. A large SPSS reduces liver perfusion and contributes to compromising liver function as well as the occurrence of HE[19]. The presence of an IAPF increases the portal venous flow[18]. We speculate that increased portal vein pressure caused by the IAPF may increase the shunt flow and contribute to the recurrent episodes of HE in the present case. Hence, the two vascular malformations were embolized together.

CONCLUSION
In conclusion, the coexistence of an SPSS and IAPF is rare among patients with cirrhosis. In the present case, the presence of SPSS and IAPF may contribute to diverting flow away from the liver and the occurrence of recurrent HE. Endovascular embolization is a safe and effective treatment for both SPSSs and IAPFs. Moreover, the presence of liver vascular disorders should not be neglected in patients with chronic liver disease.
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Figure Legends
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Figure 1 Contrast-enhanced abdominal computed tomography. A: Computed tomography (CT) revealing early visualization of the portal vein (arrow) in the arterial phase; B: CT showing a large shunt (arrow) between the superior mesenteric vein and inferior vena cava; C: Three-dimensional vascular reconstruction demonstrating an intrahepatic arterioportal fistula (arrow); D: Three-dimensional vascular reconstruction revealing a large spontaneous portosystemic shunt (arrow) beside the left kidney (asterisk).
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Figure 2 Selective angiography of the common hepatic artery and portal trunk. A: Selective digital subtraction angiography of the common hepatic artery revealing rapid filling through the fistula (arrow) into the left branch of the portal vein; B: The fistula was abrogated after embolization with stainless metal coils; C: Selective angiography of the portal trunk showing the large shunt between the superior mesenteric vein and inferior vena cava (arrow); D: Selective angiography of the portal trunk demonstrating that the opacification of the shunt had markedly decreased (arrow) after embolization.
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