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Abstract
Background:  In advanced cirrhotic patients, extensive mesenteric vein thrombosis extends the operative time, causes 
peri- and postoperative complications, and increases the mortality and morbidity in liver transplantation (LT). The anas-
tomosis between the left renal vein and graft portal vein is one of the crucial options in such patients. However, espe-
cially in living donor liver transplantation (LDLT) practice, limited cases are published in the literature.
Case report: A thirty-seven years old female patient with hepatitis B virus (HBV) associated liver cirrhosis underwent 
LDLT. Her body mass index, graft weight, and graft-recipient weight ratio (GRWR) were noted 19.3 kg/m2, 990 g, and 
1.9 %, respectively. During the surgical procedure, she had renoportal anastomosis (RPA) due to extensive portal vein 
thrombosis to provide an efficient portal inflow to the transplanted graft. No complication was observed in the early 
postoperative period, and the one year follow up passed without any problem.
Conclusions: In LT, for providing efficient portal flow to the graft, the RPAs should be considered as an option in case 
of extensive splanchnic vein thrombosis and large splenorenal shunt. Ensuring that graft volume is close to the recipient 
standard liver volume, RPA can be performed safely and effectively in LDLT as an acceptable and life-saving procedure. 
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Introduction
In advanced cirrhotic patients, extensive mesenteric 

vein thrombosis extends the operative time, causes peri- 
and postoperative complications, and increases the mortal-
ity and morbidity during liver transplantation (LT). Also, 
it is often accompanied by extensive collaterals or shunts, 
which pose a challenge to providing an efficient flow to 
the graft after reconstruction of the portal vein. The sur-
geons have limited life-saving options for this challenging 
condition1,2.  As a rare but crucial procedure, the anasto-
mosis between the left renal vein and graft portal vein is 
one of the efficient options in patients with extensive por-
tal vein thrombosis (PVT) during LT2. The liver transplant 
surgeons modulate the splanchnic circulation by using this 
method, especially in the case of large shunts such as spl-
enorenal, for efficient portal blood flow to the transplanted 
graft.  However, there is a limited number of cases pub-
lished in the literature regarding renoportal anastomosis 
(RPA) in LT practice. According to a recent review pub-
lished in 2019, only 66 cases were presented from different 
centers. Among these patients, only five had living donor 
liver transplantation (LDLT)2. As a contribution to the lit-
erature, we introduce our satisfying experience with a case 
who underwent RPA in LDLT.

Case Report
A thirty-seven years old female patient was operated 

for hepatitis B virus (HBV) associated liver cirrhosis. 
Her weight, height, and body mass index (BMI) were 
52 kg, 164 cm,  19.3 kg/m2, respectively. The Model for 
End-Stage Liver Disease score was 18, and  LDLT was 
planned for this patient. The male donor was unrelated to 
her, and his age and BMI were 38 years and 23.3 kg/m2, 
respectively. The graft weight and graft-recipient weight 
ratio (GRWR) were noted 990 g and 1.9 %, respective-
ly. Preoperatively, for providing efficient portal flow, 
an RPA was planned due to a large (>1cm) splenorenal 
shunt (SRS) (Figure 1A) and Yerdel grade IV PVT (Fig-
ure 1B), causing the absence of portal flow demonstrated 
on triple-phase computerized tomography (CT) images. 
During surgical exploration, these pathologies were con-
firmed. After performing hepatic vein anastomosis, an 
end-to-end RPA was constructed by using a segment of 
cadaveric iliac vein graft between the portal vein of the 
graft and the left renal vein.

Consequently, an efficient portal flow through to the 
graft without the steal phenomenon was obtained (Figure 
1C), which was confirmed by Doppler ultrasound. Other 
anastomoses were performed, and the operation was ter-
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minated after control of the bleeding and placement of the 
drains. The postoperative period was uneventful without 
complications (acute renal failure, ascites, hyperbilirubi-
nemia, coagulopathy, etc.), and she was discharged on the 
9th postoperative day. The CT demonstrated an efficient 
portal flow from the left renal vein to the liver and the 
regenerated graft in the third month after the operation 
(Figure 1D). The one year follow up passed without any 
problem such as transient or chronic renal dysfunction. 
The specimen reported as congenital hepatic fibrosis and 
mixed type cirrhosis. 

Discussion
For adequate graft perfusion and function after living 

or deceased donor liver transplantation (DDLT) to have 
enough blood flow through the portal vein is quite vital1. 
As a typical result of cirrhosis, PVT is observed with a 
rate of 2-26 % in LT3. While previously, PVT was one of 
the main contraindications for deceased or living donor 
LT4, now the surgeons can overcome this complexity by 
using different approaches1,5. 

In the case of Yerdel3 grade I and II PVT, portoportal 
anastomosis following portal vein resection or eversion 
thrombectomy may be performed for enabling the LT 
process6. Also, recently Golse et al7 proposed that in case 
of partial thrombosis (Yerdel grade I) and SRS larger than 

one cm in diameter if a thrombectomy is not enough for 
an efficient portal inflow, two approaches can be consult-
ed: left renal vein ligation with portoportal anastomosis 
and RPA. However, if the PVT is complete (Yerdel grade 
II) and accompanied by the SRS, the RPA should be per-
formed during surgery. In patients with Yerdel grade III 
PVT by using cadaveric or artificial venous grafts, the 
graft’s portal vein may be anastomosed to the recipient’s 
other mesenteric veins, such as a superior mesenteric 
vein, vein plexus of choledochal, coronary vein, middle 
colic vein, and mesenteric varices8-10. However, these ap-
proaches may cause challenges such as re-thrombosis 
and increased mortality rate2. 

In patients with grade IV PVT, the LT can be per-
formed using different techniques, including portal vein 
arterialization, combined liver-small bowel transplanta-
tion and, cavoportal or renoportal anastomosis1,5. Among 
these procedures, the RPA has been presented for ob-
taining an efficient portal blood flow to the transplanted 
graft, notably during the LDLT process in limited cases1 
and in terms of knowledge and experience, this approach 
is still at the beginning level.

Indeed, graft inflow modulations (GIM) are crucial 
for graft and patient survival who have Yerdel grade IV 
PVT with the SRS. Primarily due to the transplanted par-
tial graft, GIM is a complex process in LDLT. Ensuring 

Figure 1: Coronal abdominal computerized tomography (CT) images showing a) a large splenorenal shunt (star) and b) Yerdel 
grade IV portal vein thrombosis (star). c) Perioperative photo showing the renoportal anastomosis constructed by using a seg-
ment of deceased donor iliac vein graft (horizontal arrow) between the portal vein of the graft and the left renal vein (star). 
The vertical arrow shows the left renal vein stump at the junction with vena cava. The synthetic vascular graft was used for 
providing the drainage of segments 5 and 8. d) Axial abdominal CT image demonstrating an efficient portal flow (star) in the 
third month after the operation.



142 KISAOGLU A

that portal blood volume or portal vein pressure is close 
to the physiological ranges, GRWR higher than 0.6 % is 
efficient for acceptable outcomes11. Typically, the amount 
of blood passing through the portal vein is approximately 
90 ml per 100 g tissue per min12.  For this reason, the type 
of portal modulation should be planned according to the 
transplanted graft volume. 

In the light of this knowledge, in the case of Yerdel 
grade IV PVT with the large SRS, comparing with ca-
daveric whole graft transplantation, LDLT requires more 
complex surgical management and efficient weighted 
graft. Francoz et al13 demonstrated in their study that the 
patients with extensive PVT are not appropriate candi-
dates for LDLT due to the short portal vein of the partial 
graft that requires additional interposition or artificial ves-
sel graft, absence of suitable recipient’s portal vein, and 
high mortality rate. When LT is performed with whole 
liver graft, after performing RPA, the blood flow of the 
left renal vein will be directed to the graft through the 
RPA, and the portal blood volume will increase slightly.  
Because the volume of the allograft used in the recipient 
is close to that of a recipient standard liver volume, this 
increase does not cause a severe problem. 

However, GRWR is important if the RPA is performed 
in LDLT.  It would be better to use an allograft volume 
close to the standard liver volume of the recipient. Donor 
selection is crucial in this respect. If GRWR is less than 
0.8 %, performing RPA may cause portal hyper-inflow 
and the resulting small for size syndrome, which has a 
high morbidity and mortality rates. In our case, the al-
lograft weight and GRWR were 990 g and 1.9 %, respec-
tively (graft volume/estimated standard liver volume: 83 
%). Intraoperatively, the portal vein blood flow velocity 
was recorded at 30-40 cm/sec by Doppler ultrasound, and 
portal vein pressure was calculated at 16 cmH2O during 
reperfusion.  Additionally, no postoperative complica-
tions such as ascites, hyperbilirubinemia, coagulopathy, 
which are related to small for size syndrome, were ob-
served.      

In LT, for providing efficient portal flow to the graft, 
the RPA should be considered as an option in case of ex-
tensive splanchnic vein thrombosis and large SRS. En-
suring that graft volume is close to the recipient standard 
liver volume, RPA can be performed safely and effective-
ly in LDLT as an acceptable and life-saving procedure.
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