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Abstract: Background: Abernethy malformations are rare vascular anomalies of the portal system which present as extra-

hepatic congenital portosystemic venous shunts (CPSS). Sometimes they can be intra-hepatic anomalies. There is scarcity of 

literature on management of these rare anomalies especially intra-hepatic shunts. Case: A five years old child came with the 

complaints of progressive breathlessness on exertion with effort-intolerance for the past two years. There was no history 

suggestive of underlying cardiopulmonary illness. On examination, there was cyanosis and clubbing. On evaluation, the 

imaging showed a large congenital intra-hepatic portosystemic shunt from the left portal vein draining directly into intrahepatic 

inferior vena cava (IVC) and a hypoplastic right branch of the portal vein leading to a clinical presentation of hepatopulmonary 

syndrome. Result: The shunt was occluded by placing a covered stent in the IVC across the shunt opening, making sure the 

openings of hepatic veins and renal vein also were not being covered. There was a significant improvement in oxygenation 

post procedure with complete disappearance of cyanosis. Conclusion: Covered IVC stent placement is a novel technique for 

large fusiform dilated intra-hepatic CPSS by closing the shunt flow into the IVC, thereby restoring the physiological flow in 

the liver. 
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1. Introduction 

Abernethy malformations are very rare vascular anomalies 

of the portal system with an overall incidence of 1:30,000 

births [1]. These anomalies can also be intra-hepatic. Due to 

abnormal shunting of portal venous blood into the systemic 

circulation, there is a passage of vasoactive mediators from 

the splanchnic circulation directly into the pulmonary system 

bypassing the liver. This leads to intrapulmonary vascular 

dilatations and impaired oxygen exchange which results in 

hepatopulmonary syndrome (HPS) [2]. Porto-systemic 

encephalopathy and porto-pulmonary hypertension are other 

complications, frequently observed in children [3]. 

Characteristically, they do not develop features of portal 

hypertension. 

2. Case Presentation 

2.1. History of Presenting Illness 

A five-year-old boy presented with two years of history 

of shortness of breath and fatigue with minimal exertion. 

There was also a lack of weight gain. There was no other 

history to suggest congenital heart disease, cystic fibrosis 

or childhood asthma. Born out of non-consanguineous 

marriage, delivered by cesarean section at 8 months of 

gestation, the child cried immediately after birth and 

discharged in a week's time from the hospital. No similar 

history was noted in the siblings. 

2.2. On Examination 

The child was poorly built and nourished with a body mass 
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index was 11.3 kg/m
2
. There was bluish discoloration of 

tongue and nails suggestive of central and peripheral 

cyanosis. Undescended testis was noticed on the right side. 

Resting oxygen saturation was 75% on room air, which 

reduced to 68% with exertion and improved to 95% with 

oxygen supplementation. 

2.3. Investigations 

2.3.1. Laboratory Investigations 

Showed normal blood counts, liver and kidney functions. 

Viral serology was negative. 

2.3.2. Radiological Investigations 

(i) Chest X-ray was unremarkable. 

(ii) Transthoracic echocardiography showed no structural 

anomaly, but bubble echo was positive for intra-

pulmonary shunting. 

(iii) Pulmonary angiography was confirmative of diffuse 

pulmonary arteriovenous malformations. With no 

obvious cardiac congenital anomaly but 

echocardiogram and pulmonary angiogram been 

suggestive of hepatopulmonary syndrome, further 

evaluation was done to look for any sub-diaphragmatic 

anomalies. 

(iv) Ultrasound doppler of the abdomen showed normal-

sized liver and normal hepatic veins. Interestingly, the 

portal system showed a dilated left portal vein draining 

directly into intrahepatic IVC and a hypoplastic right 

branch of the portal vein. 

(v) Subsequently, contrast-enhanced computed 

tomography abdomen was done which showed 

fusiform dilatation of left portal vein, measuring 13.2 

mm in diameter, 32.4 mm in length and 

communicating with the intra-hepatic portion of IVC 

through an opening of 5.8 mm in diameter. The right 

portal vein was hypoplastic and spleen was normal 

(Figure 1). Institutional review board approval was 

obtained. 

 

Figure 1. Coronal section of post-contrast abdominal CT in maximum 

intensity projection showing superior mesenteric vein (SMV), splenic vein 

(SV), portal vein (PV), inferior vena cava (IVC) and shunt relation. 

3. Management 

3.1. Methods 

The treatment approaches were discussed in detail in a 

multidisciplinary board meeting involving interventional 

radiologists, hepatologists, pediatrician, liver surgeon, and 

anesthesiologist. 

3.1.1. Surgical Approach 

Liver resection was initially contemplated but later ruled 

as it would be a major hepatectomy with added risk of 

administering anesthesia in a hypoxemic child (due to HPS). 

3.1.2. Interventional Radiology Approach  

It was the next best option. As it was large shunt, coil 

embolization would have been unsuccessful. Vascular plugs 

were also not considered as it was high flow large shunt 

through which the plug would have easily migrated into 

cardiopulmonary circulation. Finally, endovascular occlusion 

of the shunt by placing the covered stent graft in the IVC 

across the shunt opening with backup plans of using 

additional embolizing agents like vascular plugs, detachable 

and pushable coils and glue if required, was considered as the 

most feasible therapeutic option. 

 

Figure 2. Digital subtraction angiographic runs taken simultaneously from 

portal vein (PV), hepatic vein (HV) and left renal vein (RV) showing 

relations between inferior vena cava (IVC), portal vein (PV) and superior 

mesenteric vein (SMV) with shunt between IVC and left branch of portal 

vein. 

 

Figure 3. Post deploying IVC covered stent, portal venogram showed no 

contrast flowing from the intrahepatic shunt into the IVC but small intra-

portal branches opacifying with contrast. 
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3.2. Procedure 

Under general anesthesia, shunt closure was done by 

endovascular approach. Using ultrasound guidance, bilateral 

femoral veins and right internal jugular vein access were 

obtained and 5F sheaths were placed. Another 12F sheath 

was placed in the right femoral vein. Positions of the hepatic 

veins and left renal vein were noted and 5F cobra catheters 

were placed one each in the hepatic vein and left renal vein. 

The shunt between IVC and portal vein was cannulated by 

passing a multipurpose catheter from the right jugular sheath 

and positioned it within the superior mesenteric vein (Figure 

2). Through the right femoral vein sheath, the diagnostic 

catheter with 035" Terumo wire was passed across the right 

atrium and positioned in the right subclavian vein. 

Subsequently, it was replaced with 035" exchange length 

Amplatz wire. Over this wire, Saline 14 x 30 mm covered 

stent graft was passed and deployed across the shunt 

avoiding covering the hepatic veins and renal vein. 

Angiographic runs taken after the deployment of graft 

revealed an absence of the flow across the intrahepatic 

portosystemic shunt with visible opacification of intrahepatic 

portal vein radicles (Figure 3). The portal pressure post stent 

deployment was measured to be around 5 mm Hg suggestive 

of no consequent portal hypertension. 

3.3. Results 

There were no immediate procedural complications. Post-

procedure recovery was uneventful. 

Follow up ultrasound doppler on 2nd and 4th day revealed 

no flow across the shunt with normal flow pattern in the 

portal vein and IVC with patent stent graft in the IVC. 

The child was started on antiplatelets and discharged on 

5th post op day. At the time of discharge, the child was 

symptomatically better with room air oxygen saturation 

maintained around 82 - 85%. The bluish hue in tongue and 

nails had also considerably decreased. 

4. Discussion 

CPSS can be either intrahepatic or extrahepatic. Usually, 

intrahepatic CPSS are classified into 4 types [4, 5]. Rarely, a 

patent ductus venosus originating from the left portal vein 

can present as intra-hepatic CPSS [6]. Patients with HPS 

present with dyspnea on exertion, cyanosis, and clubbing [7]. 

Due to the rarity of CPSS occurrence, the standard of care 

approach is not available. Interventional radiology 

procedures include coil embolization for small shunts [8] and 

use of vascular plugs for large high flow ones [9]. Surgical 

options [10, 11] include shunt ligation for extrahepatic CPSS, 

liver resection for large multifocal intrahepatic CPSS or focal 

malignant liver lesions or failed embolization and finally 

liver transplantation [12] for CPSS with complete agenesis of 

the portal vein. This child had a large intrahepatic CPSS 

which was not amenable to embolization or vascular plug 

insertion due to fear of migration. As CT angiography and 

portal venogram showed patent but atretic intrahepatic portal 

vasculature, IVC covered stent placed was attempted to cover 

the shunt opening of CPSS into the IVC, thereby blocking 

the shunt flow into the systemic circulation. There is some 

interesting data that with successful closure of shunt, the 

hypoplastic intra-hepatic portal branches can also open and 

gradually restore the normal physiological portal flow [13]. 

During the procedure, careful mapping was done to avoid 

inadvertent placement of stent over the opening of hepatic 

veins or left renal vein opening into the IVC. Post-

deployment of the stent, portal venogram showed no flow 

across the shunt into the IVC, with visualization of some 

intrahepatic portal vasculature. There is a similar case report 

[14] of an IVC covered stent deployment in an adult with 

extrahepatic Type II CPSS presenting with HPS. Another 

interesting case of extrahepatic Type II in a child with HPS 

was reported [15], where the authors utilized the concept of 

hepatic plasticity and had done three staged endovascular 

procedure, the first stage being IVC graft to block the 

portocaval fistula and transjugular intrahepatic shunt (TIPS) 

placement to control the consequent portal hypertension. 

Subsequent two stages being gradual reduction and closure of 

the TIPS stent till normal portal venous circulation is restored 

in the liver. In our case, it was a large intrahepatic shunt 

which was diverting blood into the IVC bypass the first pass 

metabolism in the liver. Hence, directly closing the shunt was 

the best option. Portal pressure was 4 mm Hg prior to stent 

deployment and 5 mmHg after deployment. 

5. Conclusions 

To the best of our knowledge, this is the first time, that a 

similar procedure of placement of covered IVC stent has 

been done in a large fusiform dilated intrahepatic 

portosystemic shunt malformation or patent ductus venosus 

in a child, which led to amelioration of HPS. At six months 

post procedural follow up, the child is doing well and free of 

any complications. Resting oxygen saturation is 96% and 

post-exercise saturation of 92%. He also demonstrated 

significant improvement in his physical activity and started 

going to school. 

6. Recommendations 

Abernethy malformations is an interesting but rare entity, 

which once identified, needs to be managed in a personalized 

approach, that will benefit the patient clinically. Newer 

techniques should be employed to detect this rare entity in 

antenatal period itself. 
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Abbreviations 

IVC inferior vena cava 

CPSS congenital portosystemic venous shunts 

HPS hepatopulmonary syndrome 

TIPS transjugular intrahepatic portosystemic shunt 
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