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Abstract
BACKGROUND
Abernethy malformation is a rare congenital vascular malformation with a portosystemic shunt that may clinically manifest as cholestasis, dyspnea, or hepatic encephalopathy, among other conditions. Early diagnosis and classification are very important to further guide treatment. Typically, patients with congenital portosystemic shunts have no characteristics of portal hypertension. Herein, we report an 18-year-old female with prominent portal hypertension that manifested mainly as rupture and bleeding of esophageal varices. Imaging showed a thin main portal vein, no portal vein branches in the liver, and bleeding of the esophageal and gastric varices caused by the collateral circulation upwards from the proximal main portal vein.  Patients with Abernethy malformation type I are usually treated with liver transplantation, and patients with type II are treated with shunt occlusion, surgery, or transcatheter coiling. Our patient was treated with endoscopic surgery combined with drug therapy and had no portal hypertension and good hepatic function for 24 mo of follow-up.

CASE SUMMARY
This case report describes our experience in the diagnosis and treatment of an 18-year-old female with Abernethy malformation type IIC and portal hypertension. This condition was initially diagnosed as cirrhosis combined with portal hypertension. The patient was ultimately diagnosed using liver histology and subsequent imaging, and the treatment was highly effective. To publish this case report, written informed consent was obtained from the patient, including the attached imaging data.

CONCLUSION
Abernethy malformation type IIC may develop portal hypertension, and traditional nonselective beta-blockers combined with endoscopic treatment can achieve high efficacy.
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Core Tip: Abernethy malformation is a rare congenital vascular malformation with portosystemic shunts that may clinically manifest as cholestasis, dyspnea, or hepatic encephalopathy, among other conditions. Typically, patients with congenital portosystemic shunts have no characteristics of portal hypertension. We reported an 18-year-old woman with Abernethy malformation type II and portal hypertension. This condition was initially diagnosed as cirrhosis combined with portal hypertension. The patient was ultimately diagnosed by liver puncture and biopsy with subsequent imaging.

INTRODUCTION
Among patients accompanied by portal hypertension, Esophageal variceal bleeding is a frequent complication. However, although the prevalence of Abernethy malformation is approximately 1 in 30000–50000 people[1], and it typically presents no characteristics of portal hypertension, this congenital occult disease should not be ignored in clinical practice. As imaging studies have progressed, the diagnosis of Abernethy malformation has increased. The shunts of Abernethy malformation type II most often occur in the main portal vein (MPV) and in the mesenteric, gastric, and splenic veins[2]. To date, no reports have described the shunt entering the splenic hilum through the splenic vein and establishing collateral circulation, which then enters the inferior vena cava (IVC) through the splenorenal shunt. In addition, this patient developed portal hypertension, which was treated effectively.

CASE PRESENTATION
Chief complaints
An 18-year-old woman was admitted to our hospital with a 10-d history of left upper abdominal distension, pain, and discomfort, accompanied by hematemesis.

History of present illness
The patient had no history of present illness.

History of past illness
The patient had no history of past illness.

Personal and family history
The patient had no special personal history or family history.

Physical examination
Physical examination showed no abnormalities, except for the spleen palpable 2 cm below the left costal margin.

Laboratory examinations
On routine blood tests, the hematocrit was 25.6%, the hemoglobin concentration was 73 g/L, the red blood cell count was 3.71 × 1012/L, the platelet count was 152 × 109/L, and the white blood cell count was 1.31 × 109/L. The results of laboratory examinations were Child–Pugh grade A liver function. Test results for hepatitis and autoimmune antibodies were negative. Ceruloplasmin was normal. Bone marrow (BM) smear displayed active proliferation of karyocytes, with 59% granulocytes and 22% erythroid cells (granulocytes/erythroid cell ratio of 2.68); most of the mature red blood cells were expanded in the central light-stained area. Active proliferation of BM tissue was shown on BM puncture and biopsy without other special changes. Punctured hepatic tissue. The structure of hepatic lobules was normal, the hepatic sinusoids were not dilated, the diameter of the central vein was generally normal, and the hepatic parenchyma had no obvious inflammatory changes. No portal vein branch entering the hepatic lobule was detected. The number and shape of small bile ducts in the portal area were normal, and the stroma was infiltrated by a small number of chronic inflammatory cells (Figure 1).

Imaging examinations
Colonoscopy suggested no abnormalities. Gastroscopy revealed severe esophageal varices (type G1OV1). Further imaging with 320-detector row computed tomography (CT) angiography and three-dimensional (3D) reconstruction of the portal vein showed a thin MPV, no portal vein branch in the liver, disordered vessels at the proximal MPV, and esophageal varices caused by collateral circulation upwards at the origin of the portal vein. The superior mesenteric vein and the splenic vein formed a common trunk. After entering the splenic hilum, the splenic vein formed collateral circulation along the lower left side of the vertebral body, resulting in a venous tumor thrombus, and then flowed into the renal vein and returned to the IVC (Figure 2). Ultrasound of the portal vein showed no portal vein branch in the liver, a thin MPV with blood flow, no thrombosis or cavernous transformation, reversed blood flow in the splenic vein, and thickened hepatic arteries suspected to be compensation. Cardiac ultrasound showed no abnormalities.

FINAL DIAGNOSIS
Abernethy malformation type IIC: Portal hypertension.

TREATMENT
Patients with Abernethy malformation type II can be treated with shunt occlusion and liver transplantation, and the patient selected conservative treatment. After the first endoscopic ligation of esophageal varices, endoscopic treatment was carried out 3 consecutive times at an interval of 1 mo. Simultaneously, 10 mg of oral propranolol hydrochloride was given 3 times/d. The heart rate was controlled at approximately 55 times/min.

OUTCOME AND FOLLOW-UP
Three months later, gastroscopy indicated esophageal varices (mild, RC-) and a local scar after ligation. Thus, 2.5 mg of warfarin per day was administered. The patient was followed up for 24 consecutive months and showed no portal hypertension and Child–Pugh grade A.

DISCUSSION
John Abernethy first reported Abernethy malformation, also known as a congenital extrahepatic portosystemic shunt, in 1793. Abernethy malformation is a rare clinical disease with a prevalence of one case out of 30000–50000[1]. It is characterized by the absence or dysplasia of the portal vein caused by abnormal development of fetal umbilical veins and vitelline veins, with abnormal shunts between the portal vein system and the vena cava system[3]. In 1994, Morgan et al[2] defined Abernethy malformation type I as the absence of portal vein flow in the liver caused by the congenital absence of the portal vein. Abernethy malformation type II was defined as a significant reduction in intrahepatic blood flow caused by a thin MPV. In type I Abernethy malformation patients, the superior mesenteric vein does not merge with the splenic vein, and merging of the superior mesenteric vein with the splenic vein is classified as type Ib. In 2011, Lautz et al[4] classified patients with congenital portal vein dysplasia into type IIa (shunt occurring in the left or right portal vein of the liver, including patent ductus venosus), type IIb (shunt occurring in the MPV), and type IIc (shunt occurring in the mesenteric veins, gastric veins, or splenic veins) based on the different anatomical positions of the portosystemic shunts. However, this classification method includes patients with congenital intrahepatic portosystemic shunts and is not widely used.
The clinical manifestations of Abernethy malformation vary greatly, from incidental detection to hepatoencephalopathy and hepatic failure, and depend on the type of abnormality. Patients may be asymptomatic or present with nonspecific symptoms, such as hypergalactosemia, hyperbilirubinemia, and hyperammonemia, due to delayed metabolism of these metabolites in the liver or their metabolism outside of the liver[5,6]. Abernethy malformation may also cause pulmonary venous congestion, leading to hepatopulmonary syndrome, which manifests as dyspnea caused by pulmonary hypertension and even syncope[7]. In addition, Abernethy malformation can be complicated by multiple malformations[2], such as congenital heart disease, skeletal muscle system malformations, and polysplenia. When patients visit with symptoms, including dyspnea and varicose veins of the lower limbs[8], misdiagnosis or missed diagnosis is likely. This patient was admitted due to rupture and bleeding of esophageal varices, which is easily misdiagnosed as cirrhotic portal hypertension accompanied by cavernous transformation of the portal vein. Hepatobiliary abnormalities, such as cirrhosis, veno-occlusive disease, noncirrhotic portal fibrosis, and biliary atresia, were excluded based on the percutaneous liver biopsy. A BM smear and biopsy excluded hematological system-related diseases. The thin portal vein and no portal vein branches in the liver indicated Abernethy malformation. However, CT showed a similar cavernous transformation at the proximal portal vein, so Abernethy malformation needed to be differentiated from extrahepatic portal vein obstruction-related diseases.
Imaging is the preferred diagnostic method for Abernethy malformations. Abdominal ultrasound can be used as a preliminary screening tool. Portal vein CT angiography and 3D reconstruction can help identify abnormal development of the portal vein and the anatomy of extrahepatic shunts in Abernethy malformations. Webb et al[9] described the ultrasound display of the portal vein in Abernethy malformations as an intact empty hepatic hilum with portal vein block appearing as a wide, rhombic high-level echo band. Patients with congenital portosystemic shunts do not have characteristics of portal hypertension, such as splenomegaly, varicosity, and collateral branches[10]. A recent study[11] suggested that acquired extrahepatic portosystemic shunts are usually detected in patients with cirrhosis. In addition, noncirrhotic portal vein thrombosis may also present manifestations similar to Abernethy malformation. In this patient, an ultrasound of the portal vein showed no portal vein branches in the liver, thrombosis, or cavernous transformation but showed thin MPV with visible blood flow signals and reversed blood flow in the splenic vein. Although the CT of this patient showed a similar cavernous transformation in the MPV, the author’s team believes that extrahepatic portal vein obstruction caused by chronic thrombosis and cavernous transformation of the portal vein was excluded by ultrasound. No shunt between the portal vein and the splenic vein was detected, but after entering the splenic hilum, the blood flowed back to the IVC in the form of a thick “spleen kidney” shunt through the collateral circulation, which is different from the usual form of Abernethy syndrome and may be another manifestation of Abernethy malformation type IIC. Several studies[12,13] showed that various congenital malformations are related to Abernethy malformation, and cardiac abnormalities are the most common. This patient presented with no abnormalities on cardiac ultrasound, so cardiac malformations could be excluded. We speculate that this patient may have a congenital hypoplastic portal vein system. Because of the thin MPV and no portal vein branch, the “splenorenal communicating branch” that should degenerate during development continued to exist chronically. The blood flow returning to the liver was blocked at the portal vein origin, forming regional portal hypertension (consistent with the appearance of abundant capillary collateral circulation around the MPV origin on CT, which is similar to cavernous transformation). In addition, the blood flow of the splenic vein was reversed, causing splenic congestion and swelling, and then returned to the IVC through the splenic-renal communicating branch.
Hepatic damage in patients with Abernethy malformations is milder than the damage in patients with cirrhosis, and the increases in bilirubin and aminopherase are often not obvious[14]. This patient’s hepatic function was normal, with no hepatic encephalopathy, which is in line with previous research results[5,15]. Most patients with Abernethy malformations have elevated blood ammonia, but fewer patients present with hepatic encephalopathy. Although the thin portal vein may lead to insufficient blood flow to the liver, the hepatic artery may play a compensatory role in the long-term course of the disease, which is consistent with hepatic artery thickening on portal ultrasound and compensatory performance.
Liver transplantation is the main treatment method for Abernethy malformation type I. Patients with Abernethy malformation type II are treated with shunt occlusion and liver transplantation[6,16]. The choice of an interventional or surgical method is based on the degree of extrahepatic portosystemic shunts, the anatomical position of shunts, and the diameter of the shunts. The liver tumors, hepatopulmonary syndrome, and hyperammonemia disappear after the occlusion of the abnormal shunts[4,15]. Portal hypertension caused by Abernethy malformation has not been reported; thus, we first recommended liver transplantation for this patient, and the patient finally chose conservative treatment. Endoscopic ligation may aggravate portal hypertension, slow portal vein blood flow, and form thrombi[17]. Therefore, nonselective beta-blockers and anticoagulant drugs were added. After 24 mo of follow-up, the patient presented with no complications of portal hypertension or portal thrombosis and good hepatic function. We will continue to monitor this patient.

CONCLUSION
Abernethy malformation type IIC may cause portal hypertension, and combining traditional nonselective beta-blockers with endoscopic therapy is an effective treatment.
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Figure 1 The number and shape of small bile ducts in the portal area were normal, and the stroma was infiltrated by a small number of chronic inflammatory cells. A and B: Punctured hepatic tissue with hematoxylin and eosin staining (× 400). 
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Figure 2 After entering the splenic hilum, the splenic vein formed collateral circulation along the lower left side of the vertebral body, resulting in a venous tumor thrombus, and then flowed into the renal vein and returned to the inferior vena cava. A: The main portal vein was thin, and no portal vein branch was found in the liver (arrow); B: The vessels were disordered at the proximal main portal vein, and esophageal varices were caused by collateral circulation upward at the portal vein origin. The superior mesenteric vein and the splenic vein formed a common trunk (arrow); C and D: After entering the splenic hilum, the splenic vein established collateral circulation (forming a venous tumour), flowed into the renal vein and returned to the inferior vena cava (arrow). 
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