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Liver Transplantation in Liver Cirrhosis Patients 
Accompanied by Portal Vein Thrombosis

Benign portal vein thrombosis (PVT) is a challenging complication of an otherwise successful 
liver transplantation. PVT is caused by various conditions and results in pathologic hemodynamics 
of hepatofugal diversion of porto-mesenteric blood flow. Thus, adequate restoration of portal 
blood flow to the liver graft is a major concern when trying to achieve successful liver 
transplantation in patients with PVT. This letter describes the surgical view point of PVT in 
liver transplantation.
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  The presence of portal vein thrombosis is considered to 

be one of the risk factors that make liver transplantation 

in liver cirrhosis patients difficult. Portal vein thrombosis 

not only leads to markedly increased collateral vessels that 

may result in excessive hemorrhaging during surgery, but 

also, it leads to technical problems such as inadequate 

post-operative establishment of blood flow to the portal 

vein. Only 30 years ago, the Pittsburgh liver transplantation 

center considered portal vein thrombosis to be an absolute 

contraindication for liver transplantation.1 In 1985, Shaw et 

al.,2 for the first time resected the portal vein including the 

thrombosis portion in a liver cirrhosis patient, followed by 

interposition of a graft with an allograft vessel, thus 

establishing the portal circulation and leading to a 

successful liver transplantation. Recent advances in medical 

technology have permitted accurate preoperative evaluation 

of patients with portal vein thrombosis and collateral 

vessels, safe anesthesia, and most of all, advances in many 

and various surgical techniques that lead to feasible liver 

transplantation protocols. This has significantly increased 

liver transplantation success rates. Thus, portal vein 

thrombosis is no longer considered to be a contraindication 

in patients undergoing liver transplantation. 

  Risk factors for portal vein thrombosis reported to date 

include age, cryptogenic liver cirrhosis of unknown etiology, 

Laennec’s liver cirrhosis, autoimmune hepatitis, hypercoa-

guable states, while the duration and severity of liver 

cirrhosis is considered to be the most important factor 

predicting the occurrence of portal vein thrombosis.3-5 

According to numerous studies to date, the incidence of 

portal vein thrombosis in liver transplantation patients has 

varied markedly, from 2.1% to 26%,3,6-9 and this variability 
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is thought to be due to the different transplantation 

selection criteria between institutions, or even between 

groups within the same center, and to different time 

periods. According to the literature before 2000, the 1 year 

survival rate for liver transplantation in patients with portal 

vein thrombosis varied between 58% and 88%, and the 

post-operative hospital mortality rate varied from 11% to 

42%.4,10-12 These numbers are very poor when compared to 

patients without portal vein thrombosis, and are attributed 

to incomplete removal of the thrombus, leading to portal 

vein thrombosis (3∼28.5%) and subsequent liver failure. 

Other reasons for poor survival are the pre-operative 

chronically ill state of liver cirrhosis patients accompanied 

by portal vein thrombosis compared to those without portal 

vein thrombosis. A recent study reported significantly 

enhanced liver transplantation rates accompanied by portal 

vein thrombosis, which is due to developments and 

improvements in pre- and postoperative patient care and 

surgical technology.13,14 However, mortality rates remain 

high, and there still exists a need for careful patient 

selection and meticulous surgical techniques.15 

  There are many variations within the portal vein throm-

bosis classification and cases also differ from center to 

center, but the Yerdel classification is the most widely 

employed.8 Yerdel et al. divided portal vein thrombosis 

into 4 grades according to the degree and location of the 

lesion. Grades 1 and 2 include no invasion or minimal 

invasion of the origin of the superior mesenteric vein, with 

Grade 1 being defined as portal vein thrombosis of less 

than 50% of the internal diameter of the blood vessel, and 

Grade 2 as thrombosis more than 50%. Grade 3 is defined 

as cases where the blood vessel is completely obstructed 

by the portal vein thrombosis ad there is invasion of the 

origin of the superior mesenteric vein. Grade 4 is disease 

that has progressed further than Grade 3 with involvement 

of the distal superior mesenteric vein. The anatomical 

classification of portal vein thrombosis proposed by Yerdel 

et al. helps in planning surgery for portal vein thrombosis. 

According to the previous literature, approximately 90% of 

portal vein thrombosis cases are resolved by thrombectomy 

during liver transplantation. Several reports have suggested 

efficacious methods of thrombectomy: simple thrombectomy 

or balloon thrombectomy employing a Forgaty catheter for 

relatively acute thrombosis, where the thrombosis is not 

organized with the portal vein endothelium.16 In patients 

with chronic liver cirrhosis accompanied by portal vein 

thrombosis, where the thrombosis is organized with the 

portal vein endothelium, the above treatment may be 

difficult to implement. In the latter group of patients, an 

alternative is eversion thrombectomy whereby the 

organized portal vein endothelium is separated by everting 

extravascularly, or by performing a longitudinal incision on 

one side of the portal vein and removing the thrombosis 

followed by surgical closure (incisional thrombectomy).17,18 

An incisional thrombectomy is closed by inserting a patch 

longitudinally in between the incision. This also resolves, 

simultaneously, portal vein atrophy deformations that result 

from chronic portal vein thrombosis. Complete removal of 

the thrombosis during thrombectomy should be attained 

since anastomosis of the graft liver portal vein and recipient 

portal vein is to be performed. After thrombectomy, an 

increase in the portal blood flow must be confirmed. 

  In our institution, confirmation of portal blood flow after 

thrombectomy is done by grossly observing an adequate 

degree of bleeding from the portal vein, and by employing 

a Doppler flowmeter to check that at least 1 L/min of portal 

blood flow reperfusion is present in the grafted portal vein 

(Fig. 1). In patients with a complete thrombosis that 

occludes the portal vein, the portal collateral vessels are 

highly developed in the portal circulation. Therefore, even 

though the portal thrombosis is removed, the developed 

portal flow is diverted to the collateral vessels, sometimes 

resulting in Portal Steal syndrome. Therefore, checking that 

portal blood flow after portal reperfusion of the graft liver 

is adequate is an important step in the liver transplantation 

procedure. Additional ligation of the collateral vessels may 

be necessary during surgery. In the majority of cases, 

collateral vessels form between the spleen and the left renal 
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Fig. 1. Intraoperative measurement of portal flow using doppler flowmeter.

Fig. 2. (A) Preoperative CT scan shows a major portosystemic shunt is formed between splenic vein and left renal vein. (B) The 
operative findings of same patient showed splenectomy can interrupt spleno-renal shunt.

vein, and may necessitate a splenectomy that will completely 

and effectively block the collateral circulation of the portal 

vein and systemic circulation (Fig. 2). 

  For patients who are Yerdel classification Grade 3 and 

for whom thrombectomy of the portal vein is not feasible, 

and where there is cavernous change or atrophy and 

stenosis of the portal vein, an interposition vessel graft 

between the superior mesenteric vein and the portal vein 

utilizing cryopreserved allograft vessels is necessary. The 

ideal location of the graft vessel is between the 

gastroduodenal transition portion and the pancreas.8 For 

patients who are Yerdel classification Grade 4, the superior 

mesenteric vein cannot be utilized to sustain the graft liver 

portal blood supply. The only option is using the collateral 

vessels of the portal vein. Reports to date have described 

interposition of cryopreserved or autologous vessels 

between graft portal vein and left renal vein is effective 

when spleno-renal shunt is present.19 However, in patients 

in whom the splenic vein-left renal vein collateral vessels 

are not developed, the surgical procedure described above 

may become complex. These patients display development 

of the coronary vein collateral vessels, and although 

anastomosis of the coronary vein and portal vein has been 

studied, difficulties have been encountered since the vessel 
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wall of the of coronary vein collateral vein is too thin for 

anastomosis with the portal vein.8 Although very rarely 

employed, a radical cavoportal hemitransposition technique 

that anastomoses the inferior vena cava to the grafted liver 

portal vein has been reported.20,21 But this method does not 

correct the abnormal portal circulation of the recipient, and 

the patient will be subjected to continuous post-operative 

portal hypertension. Therefore, unless there is absence of 

any other alternative, the above technique is not recom-

mended. 

  In conclusion, due to advances in medical and 

technological fields, liver transplantation may be provided 

to patients with portal vein thrombosis. This can now 

produce favorable outcomes. For successful liver trans-

plantation in the above group of patients, not only are 

meticulous surgical techniques required, but also, careful 

and precise pre-operative evaluation of the degree of 

thrombosis and understanding of the patient’s collateral 

circulation are essential. Each individual patient with liver 

cirrhosis that is accompanied by portal vein thrombosis 

should be uniquely characterized with respect to the 

pattern of thrombosis and portal collateral veins. Therefore, 

for successful outcomes, adequate establishment of portal 

circulation and the type of surgical method to be 

implemented are topics that need to be addressed by the 

liver transplantation surgeon.
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