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Influence of different portal vein branches on hepatic encephalopathy during transjugular intrahepatic portosystemic shunt
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Abstract
[bookmark: OLE_LINK1]This letter is regarding the study titled ‘Targeted puncture of left branch of intrahepatic portal vein in transjugular intrahepatic portosystemic shunt (TIPS) to reduce hepatic encephalopathy’. Prior to the approval of TIPS dedicated stents (Viatorr stents) in China in October 2015, Fluency covered stents were typically used. As Fluency covered stents have a strong support force and axial elastic tension, a ‘cap’ may form if the stent is located too low at the end of the hepatic vein or too short at the end of the portal vein during surgery, leading to stent dysfunction. Since the blood shunted by the stent is from the main trunk of the portal vein, the correlation between the incidence of postoperative hepatic encephalopathy and the location of the puncture target (left or right portal vein branch) is worth discussion. Notably, no studies in China or foreign countries have proven the occurrence of left and right blood stratification after the accumulation of splenic vein and mesenteric blood flow in the main trunk of the portal vein in patients with cirrhotic portal hypertension.
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Core Tip: This Letter to the Editor aims to analyse the effect of establishing a shunt in the left or right portal vein branch in transjugular intrahepatic portosystemic shunt on the incidence of postoperative hepatic encephalopathy in patients with cirrhotic portal hypertension. Based on preliminary clinical experience, it is thought that there is no difference in the incidence of hepatic encephalopathy among patients regardless of the use of a COOK bare stent or Viatorr stent with an inner diameter of 8 mm if a shunt is established in the left or right portal vein branch.

TO THE EDITOR
We read the article of Luo et al[1] titled “Targeted puncture of left branch of intrahepatic portal vein in transjugular intrahepatic portosystemic shunt (TIPS) to reduce hepatic encephalopathy” and are very interested in its conclusions. We think that therapy by “targeted puncture of the left branch of the intrahepatic portal vein in TIPS to reduce hepatic encephalopathy” is worthy of discussion.
First, Luo et al[1] performed a retrospective analysis of portal hypertension patients receiving TIPS from January 2000 to January 2013. During this period, a shunt was established using a Fluency stent (BARD, Voisins le Bretonneux, France) or Viatorr stent (W.L. Gore & Associates, Flagstaff, AZ, United States). However, the shunts were established in TIPS mainly using Fluency covered stents in China before the approval of TIPS dedicated stents (Viatorr stents) in China in October 2015. As Fluency covered stents have a strong support force and axial elastic tension, a ‘cap’ may form if the stent is located too low at the end of the hepatic vein or too short at the end of the portal vein during the operation, thereby leading to stent dysfunction. Since the blood shunted by the stent is from the main trunk of the portal vein, as shown in Figure 2 of Luo et al’s paper (the stent is inserted into the main trunk of the portal vein at the end of the portal vein for shunts in both the left and right portal vein branches), the correlation between the incidence of postoperative hepatic encephalopathy and the location of the puncture target (left or right portal vein branch) is worthy of discussion.
As pointed out by Luo et al[1], prior studies have reported that the backflow blood from the splenic and superior mesenteric veins is not thoroughly mixed but rather enters the left and right portal vein branches separately, i.e., the blood from the superior mesenteric vein mainly flows into the right branch, while the blood from the splenic vein mainly flows into the left branch[2-3]. In a study on corrosion casting of the portal vein and hepatic artery ramifications in dogs, this study focused on explaining the anatomical features of the hepatic portal vein and hepatic artery in animals instead of the blood flow features of the portal vein system[2]. The author team believes that a substantial difference between animals and humans. In a study using carbon dioxide angiography, iodinated contrast medium was used to replace traditional angiography[3]. This study included chronic liver disease patients receiving percutaneous transhepatic puncture of the portal vein with the tube inserted into the splenic vein; a mechanical injection system was used to inject a total volume of 30 mL of contrast medium at a speed of 5 mL/s. Notably, a difference was observed in blood mixing at the left and right sides of the main trunk of the portal vein. An early study conducted in United States of America found that an increase in the pressure in the portal vein was followed by a decrease in hepatic blood inflow and blood flow rate and grading of liver function due to hepatic sinusoidal obstruction, perisinusoidal fibrosis and portal vein obstruction in cirrhosis was related to the portal blood flow rate; furthermore, portal hypertensive liver function damage was obvious, and the portal blood flow rate was low[4]. In the hyperdynamic splanchnic circulatory state, the progressive decrease in the portal blood flow rate suggests aggravation of hepatic parenchymal lesions and increased portal blood flow resistance. The author team believes that the blood flow rate decreased after splenic vein and mesenteric blood flows accumulated in the main trunk of the portal vein in cirrhotic portal hypertension patients, and so it was necessary to define the presence of different blood flow rates after the blood flows accumulated in the main trunk of the portal vein so as to achieve left and right blood stratification in the natural state. However, it is controversial at home and abroad whether there is difference between splenic vein blood flow velocity and mesenteric blood flow velocity in cirrhotic patients with portal hypertension after the accumulation of the main portal vein in the natural state. In a study conducted in 2020 in China, 15 patients with liver cirrhosis and upper gastrointestinal haemorrhage received TIPS, and blood samples were collected from the left branch, right branch and main trunk of the portal vein during the operation[5]. In these patients, the plasma ammonia concentration (μmol/L) was 96.4 ± 17.6 for the left branch vs 113.5 ± 18.4 for the right branch vs 106.9 ± 38.7 for the main trunk, without any statistically significant differences (P > 0.05). This study provides important evidence for the comparison of blood bacterial metabolites in the left and right branches of the cirrhotic portal vein.
TIPS dedicated stents (Viatorr stents) have been adopted for surgery at the Center since March 2016. In previous studies, COOK bare stents with an inner diameter of 8 mm were used to establish a shunt[6-7]. Although such a stent should be long enough at the end of the portal vein, the shunted blood was from the portal vein branches, so whether a shunt was established in the left or right portal vein branch had no significant effect on the incidence of hepatic encephalopathy. In a study conducted in China in 2020, 120 cirrhotic portal hypertension patients received TIPS using Viatorr stents. Intraoperative portal vein angiography showed that a shunt was established in the left portal vein branch for 52 patients and in the right portal vein branch for 68 patients[8]. There was no statistically significant difference in the incidence of postoperative hepatic encephalopathy (X2 = 0.159, P = 0.69) between the left portal vein and right portal vein branch shunting groups. A recent study reported that the incidence of hepatic encephalopathy decreased significantly by controlling the inner diameter of the stent, i.e., using a Viatorr stent with an inner diameter of 8 mm[9]. The bare area of a Viatorr stent may guarantee a smooth blood flow in the portal vein and prevent more blood not metabolised by the liver from directly entering the systemic circulation.
There is no information in the TIPS guidelines circulated in North America regarding differences in the incidence of postoperative hepatic encephalopathy when shunts are established in different portal vein branches[10-11]. We believe that there are no differences in the incidence of hepatic encephalopathy among postoperative patients when using a Viatorr stent with an inner diameter of 8 mm when the shunt is established in the left or right portal vein branch. As the postoperative medium and long-term efficacy of TIPS are related to clinical procedures, postoperative management of patients and other factors, future studies with larger sample sizes and multicentre randomised controlled trials are warranted.
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