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Abstract 

The Abernethy malformation is characterized by congenital extrahepatic portosystemic shunts 

and is divided into two groups according to the type of anastomosis. In type 1, all portal 

venous blood is discharged into the inferior vena cava and there is no intrahepatic portal vein. 

In type 2, the portal vein is partially discharged to the inferior vena cava via side-by-side 

anastomoses. Imaging has an important role in the diagnosis and follow-up of this 

malformation. Magnetic resonance imaging should be preferred to demonstrate both vessel 

anatomy and associated anomalies. The aim of this study was to present a 17-year old male 

patient and to discuss the imaging findings of Abernethy malformation. 

Key words: Abernethy malformation, magnetic resonance imaging, radiology 

 

 

INTRODUCTION 

The Abernethy malformation was first reported by John Abernethy in 1793 and is 

characterized by the removal of portal venous blood from the liver by end-to-end and side-to-

side shunts [1]. Approximately 80% of cases are children aged <18 years. Complications such 

as hepatic encephalopathy and hepatopulmonary syndrome may develop in patients. It is 

divided into two classes according to the type of anastomosis between the portal vein (PV) 

and the inferior vena cava (IVC) and the presence of intrahepatic portal vein supply. In 



Abernethy malformation type 1, all of the portal venous supply is discharged into the inferior 

vena cava and there is no intrahepatic PV. In type 2, the portal vein is partially discharged into 

the IVC via side-by-side anastomoses [2].  

Imaging has an important role in the diagnosis and follow-up of this malformation. 

Magnetic resonance imaging (MRI) should be preferred to demonstrate both vessel anatomy 

and associated anomalies [3]. The aim of this study was to present a 17-year old male patient 

and to discuss the imaging findings of Abernethy malformation. 

 

CASE REPORT 

A 17-year old male was admitted to our hospital with complaints of abdominal pain, 

vomiting and mental fog, which had been ongoing for 3 days. There was no history of fever, 

abdominal trauma, weight loss or jaundice, and there had been no similar episode in the past. 

The family history showed no gastrointestinal cancer. There was mild epigastric tenderness on 

physical examination. There was no abnormality in the complete blood count. The serum 

CRP, sedimentation, ALT, AST, GGT and ALP values were within normal limits. 

Magnetic resonance (MR) imaging was obtained for further evaluation. A side-to-side 

portosystemic shunt between the inferior vena cava (IVC) and the intrahepatic portal vein was 

seen on serial post-contrast MR images (Figure 1 and 2). With these findings, the patient was 

diagnosed with type 2 Abernethy malformation, which was characterized by the absence of 

part of the portal vein with congenital portocaval shunt. 

The patient was followed up with conservative treatment. At the 6-month follow-up 

examination, the patient was asymptomatic. If hepatic encephalopathy develops in the future, 

it is planned to evaluate surgical closure of the shunt. 

 

DISCUSSION 

The portal vein system develops as a result of the selective apoptosis of a portion of 

the vitelline veins at 4-10 weeks of embryonic life. IVC development also coincides, so there 

is potential for congenital portosystemic shunt development [4]. There are two types of 

portosystemic shunt anomalies. In type 1 shunts, there is no intrahepatic portal vein and there 

is a complete end-to-side shunt. Type 1 shunts have two subtypes; type 1a shunts discharge 

separately into the superior mesenteric vein (SMV) and splenic vein (SV), inferior vena cava 

(IVC), iliac veins or renal veins. In type 1b shunts, the SMV and SV converge to form a short 

extrahepatic portal vein. In type 2 shunts, there is a partial side-to-side shunt between the 

intrahepatic portal vein and portal vein. Portoportal collaterals develop when portal vein 



occlusion develops. Type 1 anomaly is more common [5]. The current patient was determined 

with type 2 anomaly.   

Intrahepatic portosystemic shunts are classified by Park et al. [6] in 4 different types. 

In the first and most common type, the right portal vein is connected to the IVC through a 

large vessel. The second type has peripheral shunts in a single hepatic segment. In the third 

type, the shunt is provided with an aneurysm. The fourth type includes peripheral shunts in 

multiple hepatic segments. Persistent ductus venosus can also be evaluated as the fifth type. 

Congenital extrahepatic portosystemic shunts are frequently seen with congenital heart 

disease, polysplenia, biliary atresia, malrotation, duodenal atresia, annular pancreas, situs 

inversus, urinary tract anomalies and skeletal anomalies [7]. However, no additional anomaly 

was present in the current patient. Congenital extrahepatic portosystemic shunts are also 

associated with benign (focal nodular hyperplasia, hepatocellular adenoma, or nodular 

regenerative hyperplasia) or malignant (hepatocellular carcinoma or hepatoblastoma) liver 

neoplasms [8, 9]. It has been suggested that the presence of hepatotropic substances such as 

insulin and glucagon in the splanchnic venous blood outside the liver may cause changes in 

the liver's development, function and regeneration capacity. This deviation and associated 

increase in arterial hepatic flow can lead to neoplasm formation [8]. An imbalance between 

the hepatic artery and the portal vein is thought to pave the way for the development of 

neoplastic tumors [10]. In addition, β-catenin gene mutations leading to tumor development 

have been demonstrated in a patient with Abernethy malformation [11]. In this context, it is 

important to monitor these patients for a long time because of the potential for benign 

formations to develop into malignant tumors [12].  

Patients with Abernethy malformation may also have other symptoms, such as 

intravenous intrapulmonary dilatation and hepatopulmonary syndrome, which may occur due 

to hepatic encephalopathy or vasoactive mediators in systemic circulation as a result of the 

toxicity level of toxins produced in the intestines [13]. In the current patient, there was a mild 

mental fog at the time of admission. 

The diagnosis of Abernethy malformation is currently usually made with imaging 

methods, such as ultrasound, CT or MRI showing shunt and intrahepatic portal vein branches. 

Doppler ultrasonography is a safe and non-invasive method for the diagnosis of intrahepatic 

vasculature, as the amount and direction of flow can be shown. However, it may not be able 

to detect associated anomalies, and the retroperitoneum cannot be well evaluated, especially 

in adult patients. Therefore, smaller shunts, in particular Type 1a, may not be clearly visible. 

Ultrasound may not be able to fully identify liver lesions seen in these patients. Associated 



anomalies and findings, especially lung and cardiac anomalies, will not be defined on 

ultrasound [14, 15]. Computed tomography (CT) is a rapid non-invasive method that 

demonstrates the anatomy and pathology in detail with spatial resolution. The greatest 

advantage of CT is that the portal anomaly and shunt type can be clearly visualized, which 

helps in treatment decision-making. CT evaluates the associated anomalies in patients with 

congenital heart disease who require the assessment of pulmonary vessels, or in patients with 

suspected hepatopulmonary syndrome, which require evaluation of the lungs. However, a 

very significant disadvantage is the radiation dose, which should be taken into consideration 

especially in pediatric patients [3, 16]. MRI, not only has the features of CT, but also helps 

detect and characterize the hepatic lesions in these patients. The use of liver-specific contrast 

agents in the characterization of hepatic nodules is very helpful in the diagnosis. The most 

important superiority of MRI to CT is that it does not expose patients to ionizing radiation. 

MRI is the method that should be used for serial monitoring of hepatic lesions [17, 18]. 

The prognosis depends on the location of congenital heart disease, liver disease, and 

portosystemic shunt. In patients with type 1 malformation, mesenteric venous blood is 

shunted in a single drainage pathway, and surgical closure is not performed in these patients. 

These patients should be followed up clinically and biochemically, and those with hepatic 

encephalopathy and malignant liver nodules should be evaluated for liver transplantation. If a 

serious complication such as hepatic encephalopathy develops in type 2 malformation, the 

shunt may be closed surgically or percutaneously [19]. 

 

CONCLUSIONS 

In conclusion, although Abernethy malformation is quite rare, it can cause serious 

complications, so early recognition is important for the implementation of proper follow-up 

and treatment to avoid complications. 

 

Conflict of Interest: The authors declare that they have no conflict of interest. 

Funding: This research did not receive any specific grant from funding agencies in the 

public, commercial, or not-for-profit sectors. 

Ethical Statement: The manuscript has been read and approved by all the authors. 

 

 

 

References 



1. Abernethy J. IX. Account of two instances of uncommon formation, in the viscera of the 

human body. Philosophical Transactions of the Royal Society of London. 1793;83:59-66.  

2. Lisovsky M, Konstas AA, Misdraji J. Congenital extrahepatic portosystemic shunts 

(Abernethy malformation): a histopathologic evaluation. Am J Surg Pathol. 2011;35(9):1381-

90. 10.1097/PAS.0b013e3182230ce4 

3. Ghuman SS, Gupta S, Buxi TB, Rawat KS, Yadav A, Mehta N et al. The Abernethy 

malformation-myriad imaging manifestations of a single entity. Indian J Radiol Imaging. 

2016;26(3):364-72. 10.4103/0971-3026.190420 

4. Murray CP, Yoo SJ, Babyn PS. Congenital extrahepatic portosystemic shunts. Pediatr 

Radiol. 2003;33(9):614-20. 10.1007/s00247-003-1002-x 

5. Morgan G, Superina R. Congenital absence of the portal vein: two cases and a proposed 

classification system for portasystemic vascular anomalies. J Pediatr Surg. 1994;29(9):1239-

41.  

6. Park JH, Cha SH, Han JK, Han MC. Intrahepatic portosystemic venous shunt. AJR Am J 

Roentgenol. 1990;155(3):527-8. 10.2214/ajr.155.3.2117349 

7. Kumar A, Kumar J, Aggarwal R, Srivastava S. Abernethy malformation with portal vein 

aneurysm. Diagn Interv Radiol. 2008;14(3):143-6.  

8. De Gaetano AM, Gui B, Macis G, Manfredi R, Di Stasi C. Congenital absence of the portal 

vein associated with focal nodular hyperplasia in the liver in an adult woman: imaging and 

review of the literature. Abdom Imaging. 2004;29(4):455-9. 10.1007/s00261-003-0131-x 

9. Ozden I, Yavru A, Gulluoglu M, Alper A, Bilge O, Cantez S et al. Transplantation for 

Large Liver Tumors in the Setting of Abernethy Malformation. Exp Clin Transplant. 

2017;15(Suppl 2):82-5. 10.6002/ect.TOND16.L23 

10. Tanaka Y, Takayanagi M, Shiratori Y, Imai Y, Obi S, Tateishi R et al. Congenital absence 

of portal vein with multiple hyperplastic nodular lesions in the liver. J Gastroenterol. 

2003;38(3):288-94. 10.1007/s005350300050 

11. Sorkin T, Strautnieks S, Foskett P, Peddu P, Thompson RJ, Heaton N et al. Multiple beta-

catenin mutations in hepatocellular lesions arising in Abernethy malformation. Hum Pathol. 

2016;53:153-8. 10.1016/j.humpath.2016.02.025 

12. Banz V, Olliff S, Taniere P, Mayer D, Isaac J. Liver tumours in patients with Abernethy 

malformation. ANZ J Surg. 2011;81(9):640-1.  

13. Turkbey B, Karcaaltincaba M, Demir H, Akcoren Z, Yuce A, Haliloglu M. Multiple 

hyperplastic nodules in the liver with congenital absence of portal vein: MRI findings. Pediatr 

Radiol. 2006;36(5):445-8. 10.1007/s00247-005-0103-0 



14. Konno K, Ishida H, Uno A, Ohnami Y, Masamune O. Large extrahepatic portosystemic 

shunt without portal hypertension. Abdom Imaging. 1997;22(1):79-81.  

15. Koizumi J, Yamashita T, Dowaki S, Tobita K, Shimamura K, Hirabayashi K et al. 

Hepatobiliary and pancreatic: Hepatic adenoma, focal nodular hyperplasia and congenital 

absence of the portal vein. J Gastroenterol Hepatol. 2006;21(3):619. 10.1111/j.1440-

1746.2006.04344.x 

16. Prokop M. Multislice CT angiography. Eur J Radiol. 2000;36(2):86-96.  

17. Brancatelli G, Federle MP, Grazioli L, Golfieri R, Lencioni R. Benign regenerative 

nodules in Budd-Chiari syndrome and other vascular disorders of the liver: radiologic-

pathologic and clinical correlation. Radiographics. 2002;22(4):847-62. 

10.1148/radiographics.22.4.g02jl17847 

18. Trenschel GM, Schubert A, Dries V, Benz-Bohm G. Nodular regenerative hyperplasia of 

the liver: case report of a 13-year-old girl and review of the literature. Pediatr Radiol. 

2000;30(1):64-8. 10.1007/s002470050016 

19. Kwapisz L, Wells MM, AlJudaibi B. Abernethy malformation: congenital absence of the 

portal vein. Can J Gastroenterol Hepatol. 2014;28(11):587-8.  

 

 

FIGURE LEGENDS 

Figure 1. Coronal T2-weighted MR images showing a side-to-side portosystemic shunt 

(arrow) between the IVC (black asterix) and intrahepatic portal vein (white asterix).  

 

Figure 2. Axial postcontrast MR images showing hepatic veins (black arrows) draining into 

IVC (asterix) and a side-to-side portosystemic shunt (white arrow) between the IVC and 

intrahepatic portal vein.  

 






