
Abstract 
Background/Aim: Determining the etiology of underlying liver disease is important when deciding on the optimal 
treatment course for refractory hepatic ascites. However, percutaneous liver biopsy is not recommended for such 
patients. To address this issue, we investigated the safety profile and diagnostic efficacy of wedged hepatic venous 
pressure (WHVP) measurement and transjugular liver biopsy (TJLB) to facilitate the histological diagnosis and 
evaluation of portal hypertension in cases of refractory ascites. 
Patients and Methods: The clinical background, laboratory diagnostic success rate, complication rate, and survival‑
related factors were analyzed in 24 patients with refractory ascites, extracted from among 314 patients who 
underwent TJLB between May 2002 and December 2024. 
Results: Overall, 15/9 cases were male/female, respectively, the mean age, Alb level, MELD score, and WHVP were 
67.21 years, 2.61 g/dl, 24.917, and 38.24 cmH2O, respectively. The overall diagnostic success rate of the TJLB 
procedure was 100.0%, providing sufficient material for diagnosis. No severe complications were observed. Cases 
of ascites caused by chronic myelomonocytic leukemia (n=1) and amyloidosis (n=4) had a poor prognosis, whereas 
cases caused by autoimmune hepatitis (AIH) had a good prognosis following disease treatment. AIH and Child‑Pugh 
class B were identified as factors contributing to survival. 
Conclusion: TJLB has the advantage of allowing the assessment of portal venous pressure with WHVP, facilitating the 
histological diagnosis in cases of refractory ascites. TJLB could thus represent an alternative to percutaneous liver 
biopsy in patients with ascites, possibly contributing to better prognosis by allowing treatment strategy decisions 
according to the underlying disease cause. 
 
Keywords: Transjugular liver biopsy, refractory ascites, portal hypertension, Child Pugh grade, wedged hepatic 
venous pressure.
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Introduction 
 
The European Association for the Study of the Liver 
(EASL) guidelines define refractory ascites as “a disease 
that responds inadequately to diuretics and salt restriction 
for at least one week or recurs within four weeks”, 
although some patients with refractory ascites may also 
present with pancytopenia and coagulopathy (1). 
Identifying the cause of ascites is difficult in cases of liver 
injury. Nevertheless, histological diagnosis of liver disease, 
which causes refractory ascites, is extremely important in 
determining the treatment strategy. 

Transjugular liver biopsy (TJLB) is a minimally invasive 
procedure that allows the collection of liver tissue in cases 
where standard percutaneous liver biopsy is not indicated 
due to severe ascites (2‑6). In addition, because refractory 
ascites may be associated with a background factor  
driving portal hypertension, TJLB has the advantage of 
simultaneously allowing the measurement of wedged 
hepatic venous pressure (WHVP) and hepatic venous‑portal 
gradient (HVPG), along with hepatic venography (7, 8). 

In the present study, we investigated the utility of TJLB 
for the histological diagnosis and evaluation of portal 
hypertension in patients with refractory ascites. 

 
Patients and Methods 
 
Patient enrollment. This study enrolled 24 patients with 
refractory ascites and liver injury who received 
histological diagnosis after undergoing TJLB at our 
hospital. These patients were extracted from among the 
314 patients who underwent TJLB at our institution 
between May 2002 and December 2024. 
 
Overview of the TJLB procedure. During the TJLB procedure, 
the cannula was inserted into the right internal jugular vein 
via a 0.035‑inch guidewire under the Seldinger technique 
by an experienced hepatologist under ultrasound and 
fluoroscopic guidance, followed by insertion of the 9‑F  
45 cm vascular sheath (Cook Medical, Bloomington, IN, 
USA) and a 7‑F multipurpose catheter under fluoroscopic 

control. Contrast‑enhanced venography was performed to 
determine the actual position of the catheter prior to 
biopsy (9), and the LABS‑100 system [Liver Access and 
Biopsy Kit, 18‑gauge, 60 cm long, side‑cut automated 
biopsy device (Quick‑Core needle liver access kit; Cook 
Medical) 18 G; Cook Medical] was performed according 
to standard techniques (10). For TJLB, preoperative 
computed tomography (CT) was applied to confirm the 
degree of liver atrophy and the course of major blood 
vessels, to identify hepatic veins from which specimens 
could be safely collected, and to determine needle 
orientation and distance. A balloon catheter was applied 
during venography to confirm the position of the 
puncture and measure the WHVP (Terumo, Tokyo, 
Japan) (11).  

Fluoroscopy and electrocardiography monitoring were 
performed throughout the procedure, and contrast 
medium was injected through the catheter to rule out 
capsular perforation after the biopsy. 

 
Measurement of laboratory factors. The following 
parameters were measured: aspartate aminotransferase 
(AST), alanine aminotransferase (ALT), total bilirubin 
(T.Bil), direct bilirubin (D.Bil), mean platelet count, mean 
prothrombin (PT) activity, and mean prothrombin time‑
international normalized ratio (PT INR) following 
standard procedures in all patients preoperatively. 
 
Clinical scoring. All patients underwent measurement of 
the Model for End‑Stage Liver Disease (MELD) score (12), 
Child‑Pugh score (13), and Albumin‑Bilirubin (ALBI) score 
(14) following standard procedures. 

 
Evaluation of adverse events. Postoperative vital signs, 
including oxygen saturation, were initially monitored 
every 30 min for 2 h, and then every 6 h for 24 h. Minor 
and major adverse events were classified according to the 
Society of Interventional Radiology criteria (15). Patients 
suspected of experiencing adverse events were closely 
monitored and underwent serial hemoglobin, hematocrit, 
and blood chemistry tests. 
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Ethics approval and informed consent. The study protocols 
were approved by the Institutional Review Board of 
Saiseikai Niigata Hospital (approval no.: E05‑13), and the 
study was conducted in accordance with the principles of 
the Declaration of Helsinki (as revised in 2013). Prior to 
participation in this study, written informed consent was 
obtained from all patients. 
 
Statistical analysis. Sex ratios were compared using 
Fisher’s exact test, while background diseases were 
analyzed using the χ2 test. Age, WHVP, Child‑Pugh score 
and MELD were assessed using the Mann‑Whitney U‑test. 
Overall survival during the follow‑up period was 
compared using the Kaplan‑Meier method, and evaluated 
using the log‑rank test. A p‑value <0.05 was considered 
significant. All statistical analyses were performed using 
EZR (Saitama Medical Centre, Jichi Medical University, 
Shimotsuke, Japan), a graphical user interface for R 
version 3.2.2 (The R Foundation for Statistical Computing, 
Vienna, Austria) (16).  

Results 
 
The mean age of the 24 enrolled patients was 67.21±11.58 
years, and the cohort comprised 15 males and 9 females. 
The following laboratory indicators were measured:  
mean AST 131.87 IU/l, mean ALT 63.92 IU/l, mean T.Bil  
5.72 mg/dl, mean D.Bil 4.18 mg/dl, mean platelet count 
111,900/μl, mean PT activity 59.77%, mean PT INR 1.58. 
Finally, the mean WHVP was 38.24 cm H2O, mean MELD 
score was 24.92, mean Child‑Pugh score was 11.35, and 
mean ALBI score was –1.11 (Table I). 

Histological diagnosis was possible in all patients, 
including 4 cases of amyloidosis, 1 case of chronic 
myelomonocytic leukemia (CMMoL) liver infiltration,  
9 cases of alcoholic cirrhosis, 2 cases of Burn‑out non‑
alcoholic steatohepatitis, 4 cases of ACLF‑like conditions 
with acute cellular damage at the base of cirrhosis, and  
4 cases of autoimmune cirrhosis (Table II).  

The median survival time of all patients was 1,688 days 
(Figure 1). The median survival of the Child‑Pugh class B 
group (n=6) was not reached, and was better than that of 
the Child‑Pugh class C group (n=18), although this 

Table I. Characteristics of patients with refractory ascites.  
 
Characteristics                                                                            Value 
 
Age (years)                                                                          67.21±11.58 
Sex (Male: Female)                                                                   15:9 
WHVP (cmH2O)                                                                  38.24±8.04 
Creatinine (mg/dl)                                                              1.93±2.63 
T.Bil (mg/dl)                                                                          5.72±7.30 
D.Bil (mg/dl)                                                                         4.18±5.73 
AST (IU/l)                                                                         131.87±206.96 
ALT (IU/l)                                                                            63.92±87.24 
Albumin (g/dl)                                                                     2.61±0.52 
NH3 (μg/dl)                                                                         76.24±42.12 
Platelet (×104/μl)                                                               11.19±5.22 
PT (%)                                                                                  59.77±31.33 
PT INR                                                                                     1.58±0.81 
MELD score                                                                          24.92±8.07 
Child Pugh score                                                                 11.35±1.85 
ALBI score                                                                            –1.11±0.55 
Child‑Pugh (8/9/10/11/12/13/14/15)            (1/5/3/3/5/5/1/1) 
 
Values are shown as mean±SD (standard deviation) or number. ALBI: 
Albumin Bilirubin; ALT: alanine aminotransferase; AST: aspartate 
aminotransferase; D.Bil: direct bilirubin; MELD: Model for End‑stage 
Liver Disease; PT INR: mean prothrombin time‑international 
normalized ratio; PT: prothrombin; T.Bil: total bilirubin; WHVP: 
wedged hepatic venous pressure. 

Figure 1. Kaplan‐Meier curve demonstrating the overall survival of 
patients with refractory ascites following the transjugular liver biopsy‐
based diagnosis. 



difference was not statistically significant (p=0.304) 
(Figure 2). 

The patient cohort included one Child Pugh 8 case of 
amyloidosis, with a median survival of 575 days; Child 
Pugh 9 was not reached in five cases; three cases of Child 
Pugh 10 with a median survival of 1,103 days; three cases 
of Child Pugh 11 with a median survival of 176 days; five 
cases of Child Pugh 12 with a median survival of 535 days; 
Child Pugh 13 was not reached in five patients; one patient 
with Child Pugh 14 with alcoholic cirrhosis; and one 
patient with Child Pugh 15 with alcoholic cirrhosis, who 
remained alive for 97 days (p=0.0064). 

There were no statistically significant differences in sex 
(p=0.981), age (p=0.823), WHVP (p=0.55), or MELD 
(p=0.829).  

Adverse events included intraoperative grade 1 
arrhythmia in one patient (4.16%) and grade 1 pain during 
biopsy in one patient (4.16%); however, no bleeding or 
other serious adverse events were observed. 

 
Discussion 

 
Liver biopsy is the gold standard for evaluating acute and 
chronic liver injury (17). TJLB, a useful alternative, was 
first described by Dotter in 1964 (18), and first performed 
clinically by Hanafee in 1967 (19). TJLB usually involves 
obtaining liver tissue through a rigid cannula introduced 
into the hepatic vein, using jugular venous access, and is 
indicated for patients with coagulopathy, ascites, hepatitis, 

morbid obesity, liver transplantation, or undergoing 
transjugular intrahepatic portal venous major circulation 
shunt surgery.  

Although portal hypertension is presumed to occur in 
refractory ascites, direct measurement of portal venous 
pressure (PVP) is invasive. Nevertheless, evaluation of PVP 
is essential in understanding the pathophysiology and 
hemodynamics of portal hypertension (PH), and may 
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Table II. Histological diagnosis and characteristics of enrolled patients. 
 
Categories                  CMMoL               Amyloidosis              Alcoholic LC            Burn‑out NASH           Acute damage           Autoimmune              p‑Value 
                                        (n=1)                       (n=4)                           (n=9)                            (n=2)                            (n=4)                          (n=4)                              
 
Age (years)                    68                    66.75±8.50              64.00±14.77              70.50±19.09               74.00±6.97              66.25±10.14                0.847 
Sex                                   1/0                           2/2                              6/3                               2/0                               2/2                              2/2                         0.889 
 (Male: Female) 
WHVP                              28                    30.75±6.18               36.50±9.24                 47.00±1.41                 43.15±5.79               36.00±3.46                 0.089 
 (cmH2O)                           
MELD                                8                      31.50±4.04               26.11±6.62                 26.50±2.12               22.50±10.34              21.50±8.66                 0.116 
Child‑Pugh                      9                      10.25±2.21               11.88±2.14                 11.50±0.70                 11.00±1.82               11.50±1.29                 0.619 
 
Values are shown as mean±SD (standard deviation) or number. CMMoL: Chronic myelomonocytic leukemia; MELD: LC: liver cirrhosis; Model for 
End‑stage Liver Disease; NASH: non‑alcoholic steatohepatitis; WHVP: wedged hepatic venous pressure. 

Figure 2. Kaplan‐Meier curve demonstrating the overall survival of 
patients with refractory ascites patients following the transjugular liver 
biopsy‐based diagnosis: stratified according to Child Pugh grade 
(p=0.304). 



reflect the status of refractory ascites. In 1951, Myers and 
Taylor first reported WHVP as an indirect method for 
measuring PVP (20). The WHVP can be measured during 
TJLB, allowing the simultaneous diagnosis of portal 
hypertension and tissue diagnosis in cases of refractory 
ascites (4, 21).  

Although we have previously reported on the technical 
innovations of TJLB and its utility in the treatment of 
various pathological conditions (22‑25), its significance in 
patients with refractory ascites is not yet clear. Therefore, 
in the present study, we investigated WHVP and 
background liver factors during TJLB in patients with 
refractory ascites, as well as survival factors after TJLB 
intervention. Our results revealed that even in patients 
with a high WHVP, the prognosis improved with improved 
hepatic reserve in patients whose current disease could 
be controlled under treatment guidelines, such as those 
with autoimmune hepatitis. However, survival analysis 
showed no difference based on WHVP. Therefore, factors 
of the current disease were extracted. Subsequent analysis 
suggested that even in cases of refractory ascites, it is 
important to treat the current disease based on 
histological diagnosis by TJLB. 

In fact, according to the liver transplant registry data 
analysis of patients with Child‑Pugh class C cirrhosis in 
Japan, the median survival times (MST) of patients with 
Child‑Pugh 10, 11, and 12 points were 719, 521, and 438 
days, respectively, whereas the MST of Child‑Pugh 13 points 
was 132 days, clearly indicating a poor prognosis (26). 

In the present study, the MSTs of Child‑Pugh 10‑, 11‑, 
and 12‑point cases were 1,103, 176, and 535 days, 
respectively, although the prognosis was influenced by the 
case background. Indeed, Child‑Pugh 13‑point cases did 
not reach the MST, indicating the importance of 
establishing histological evidence by TJLB for aggressive 
therapeutic intervention. These results highlight the 
importance of establishing histological evidence using 
TJLB to facilitate aggressive therapeutic interventions. 

The complication rates of patients in the present study 
were low, ranging from 1.3% to 6.5% (4). Most 
complications are minor and associated with bleeding at 

the puncture site or abdominal pain related to the 
presence of a small hematoma that distends the liver sac. 
Major complications based on the published SIR criteria 
have been reported in 0.6% of patients (4). In the present 
study, all cases of elevated WHVP were identified, in which 
the patient had portal hypertension; however, no serious 
complications were observed. 

 
Study limitations. Firstly, the sample size was relatively 
small. Second, due to the limited sample size, we did not 
conduct a comparison of patients with various disease 
stages. Third, the retrospective design may have 
introduced bias in patient selection. Finally, this study only 
considered data from a single center. Future prospective 
clinical trials with larger sample sizes and varied 
multicenter patient populations are required to verify our 
findings. 
 
Conclusion 
 
Proactive histological diagnosis by TJLB in patients with 
refractory ascites liver lesions could be expected to 
improve the prognosis if the treatment of the current 
disease is successful. In the future, as more cases are 
accumulated, it will be important to investigate the 
usefulness of TJLB for patients with refractory ascites. 

 
Conflicts of Interest  
 
The Authors have no conflicts of interest to declare in 
relation to this study. 
 
Authors’ Contributions 
 
Conceptualization: Toru Ishikawa; Data Curation: Toru 
Ishikawa; Formal Analysis: Toru Ishikawa; Investigation: 
Toru Ishikawa, Ryo Sato, Hiroki Natsui, Takahiro Iwasawa, 
Masahiro Ogawa, Yuji Kobayashi, Toshifumi Sato, Junji 
Yokoyama and Terasu Honma; Methodology: Toru 
Ishikawa; Project Administration: Toru Ishikawa; 
Resources: Toru Ishikawa; Software: Toru Ishikawa; 

1595

Ishikawa et al: Efficacy of TJLB for Refractory Ascites



Visualization: Toru Ishikawa; Writing – Original Draft: 
Toru Ishikawa; Writing – Review & Editing: Toru Ishikawa, 
Ryo Sato, Hiroki Natsui, Takahiro Iwasawa, Masahiro 
Ogawa, Yuji Kobayashi, Toshifumi Sato, Junji Yokoyama, 
and Terasu Honma.  

 
Acknowledgements  
 
The Authors thank Editage (www.editage.com) for English 
language editing. 
 
Funding 
 
None.  

 
References 
 
1 European Association for the Study of the Liver: EASL clinical 

practice guidelines for the management of patients with 
decompensated cirrhosis. J Hepatol 69(2): 406‑460, 2018. 
DOI: 10.1016/j.jhep.2018.03.024 

2 Ble M, Procopet B, Miquel R, Hernandez‑Gea V, García‑Pagán 
JC: Transjugular liver biopsy. Clin Liver Dis 18(4): 767‑778, 
2014. DOI: 10.1016/j.cld.2014.07.001 

3 Behrens G, Ferral H: Transjugular liver biopsy. Semin 
Intervent Radiol 29(2): 111‑117, 2012. DOI: 10.1055/s‑
0032‑1312572 

4 Kalambokis G, Manousou P, Vibhakorn S, Marelli L, 
Cholongitas E, Senzolo M, Patch D, Burroughs AK: 
Transjugular liver biopsy – Indications, adequacy, quality of 
specimens, and complications – A systematic review. J Hepatol 
47(2): 284‑294, 2007. DOI: 10.1016/j.jhep.2007.05.001 

5 Cholongitas E, Quaglia A, Samonakis D, Senzolo M, Triantos 
C, Patch D, Leandro G, Dhillon AP, Burroughs AK: Transjugular 
liver biopsy: how good is it for accurate histological 
interpretation? Gut 55(12): 1789‑1794, 2006. DOI: 
10.1136/gut.2005.090415 

6 Velt PM, Choy OG, Shimkin PM, Link RJ: Transjugular liver 
biopsy in high‑risk patients with hepatic disease. Radiology 
153(1): 91‑93, 1984. DOI: 10.1148/radiology.153.1.6473806 

7 Stift J, Semmler G, Walzel C, Mandorfer M, Schwarzer R, 
Schwabl P, Paternostro R, Scheiner B, Wöran K, Pinter M, 
Stättermayer AF, Trauner M, Peck‑Radosavljevic M, Ferlitsch 
A, Reiberger T: Transjugular aspiration liver biopsy 
performed by hepatologists trained in HVPG measurements 
is safe and provides important diagnostic information. Dig 
Liver Dis 51(8): 1144‑1151, 2019. DOI: 10.1016/j.dld.2019. 
01.020 

8 Vu T, Eberly H, Zheng A, Hintze A, McGillen KL, Cruz J, Shin 
B: Clinical significance of measuring hepatic venous 
pressure gradient on transjugular liver biopsy for patients 
with pre‑cirrhotic bridging fibrosis liver disease. Clin 
Imaging 96: 44‑48, 2023. DOI: 10.1016/j.clinimag.2023. 
02.004 

9 Kaufman CS, Cretcher MR: Transjugular liver biopsy. Tech 
Vasc Interv Radiol 24(4): 100795, 2021. DOI: 10.1016/j.tvir. 
2021.100795 

10 Stift J, Semmler G, Wöran K, Simbrunner B, Scheiner B, 
Schwabl P, Paternostro R, Pinter M, Stättermayer AF, Meischl 
T, Beer A, Trauner M, Mandorfer M, Reiberger T: Comparison 
of the diagnostic quality of aspiration and core‑biopsy 
needles for transjugular liver biopsy. Dig Liver Dis 52(12): 
1473‑1479, 2020. DOI: 10.1016/j.dld.2020.08.028 

11 Eichholz JC, Kirstein MM, Book T, Wedemeyer H, Voigtländer 
T: Transjugular liver biopsy and hepatic venous pressure 
gradient measurement in patients with and without liver 
cirrhosis. Eur J Gastroenterol Hepatol 33(12): 1582‑1587, 
2021. DOI: 10.1097/MEG.0000000000001904 

12 Kamath PS, Wiesner RH, Malinchoc M, Kremers W, Therneau 
TM, Kosberg CL, D’Amico G, Dickson ER, Kim WR: A model to 
predict survival in patients with end‑stage liver disease. 
Hepatology 33(2): 464‑470, 2001. DOI: 10.1053/jhep.2001. 
22172 

13 Pugh RN, Murray‑Lyon IM, Dawson JL, Pietroni MC, Williams 
R: Transection of the oesophagus for bleeding oesophageal 
varices. Br J Surg 60(8): 646‑649, 1973. DOI: 10.1002/bjs. 
1800600817 

14 Johnson PJ, Berhane S, Kagebayashi C, Satomura S, Teng M, 
Reeves HL, O’Beirne J, Fox R, Skowronska A, Palmer D, Yeo W, 
Mo F, Lai P, Iñarrairaegui M, Chan SL, Sangro B, Miksad R, Tada 
T, Kumada T, Toyoda H: Assessment of liver function in 
patients with hepatocellular carcinoma: a new evidence‑
based approach‑the ALBI grade. J Clin Oncol 33(6): 550‑558, 
2015. DOI: 10.1200/JCO.2014.57.9151 

15 Omary RA, Bettmann MA, Cardella JF, Bakal CW, 
Schwartzberg MS, Sacks D, Rholl KS, Meranze SG, Lewis CA, 
Society of Interventional Radiology Standards of Practice 
Committee: Quality improvement guidelines for the reporting 
and archiving of interventional radiology procedures. J Vasc 
Interv Radiol 14(9 Pt 2): S293‑S295, 2003. DOI: 10.1097/ 
01.rvi.0000094601.83406.e1 

16 Kanda Y: Investigation of the freely available easy‑to‑use 
software ‘EZR’ for medical statistics. Bone Marrow Transplant 
48(3): 452‑458, 2013. DOI: 10.1038/bmt.2012.244 

17 Neuberger J, Patel J, Caldwell H, Davies S, Hebditch V, 
Hollywood C, Hubscher S, Karkhanis S, Lester W, Roslund N, 
West R, Wyatt JI, Heydtmann M: Guidelines on the use of liver 
biopsy in clinical practice from the British Society of 
Gastroenterology, the Royal College of Radiologists and the 
Royal College of Pathology. Gut 69(8): 1382‑1403, 2020. DOI: 
10.1136/gutjnl‑2020‑321299 

1596

IN VIVO 39: 1591‑1597 (2025)



18 Dotter CT: Catheter biopsy. Experimental technic for 
transvenous liver biopsy. Radiology 82: 312‑314, 1964. DOI: 
10.1148/82.2.312 

19 Hanafee W, Weiner M: Transjugular percutaneous 
cholangiography. Radiology 88(1): 35‑39, 1967. DOI: 10.1148/ 
88.1.35 

20 Myers JD, Taylor WJ: An estimation of portal venous pressure 
by occlusive catheterization of a hepatic venule. J Clin Invest 
30: 662‑663, 1951. 

21 McAfee JH, Keeffe EB, Lee RG, Rösch J: Transjugular liver 
biopsy. Hepatology 15(4):726‑32: 726‑732, 1992. DOI: 
10.1002/hep.1840150429 

22 Ishikawa T, Kamimura H, Tsuchiya A, Togashi T, Watanabe K, 
Seki K, Ohta H, Yoshida T, Ishihara N, Kamimura T: 
Comparison of a new aspiration needle device and the Quick‑
Core biopsy needle for transjugular liver biopsy. World J 
Gastroenterol 12(39): 6339‑6342, 2006. DOI: 10.3748/ 
wjg.v12.i39.6339 

23 Ishikawa T, Kubota T, Abe H, Nagashima A, Hirose K, Seki K, 
Honma T, Yoshida T: Improved method for transjugular liver 
biopsy using imaging sheaths developed for balloon‑occluded 
retrograde transvenous obliteration. Hepatogastroenterology 
60(127): 1684‑1688, 2013. 

24 Ishikawa T, Kodama E, Kobayashi T, Azumi M, Nozawa Y, 
Iwanaga A, Sano T, Honma T: Clinical usefulness of 
transjugular liver biopsy in patients with hematological 
diseases with liver dysfunction. Cureus 13(11): e19555, 
2021. DOI: 10.7759/cureus.19555 

25 Ishikawa T, Ohashi K, Kodama E, Kobayashi T, Azumi M, 
Nozawa Y, Iwanaga A, Sano T, Honma T: Histologic analysis of 
transjugular liver biopsy specimens for early prediction of 
prognosis in acute liver failure. Gastro Hep Adv 1(3): 431‑
436, 2022. DOI: 10.1016/j.gastha.2022.02.017 

26 Genda T, Ichida T, Sakisaka S, Tanaka E, Mochida S, Ueno Y, 
Inui A, Egawa H, Umeshita K, Furukawa H, Kawasaki S, 
Inomata Y, Assessment Committee of Indication for 
Transplantation: Survival in patients with Child‑Pugh class C 
cirrhosis: Analysis of the liver transplant registry in Japan. 
Hepatol Res 47(11): 1155‑1164, 2017. DOI: 10.1111/ 
hepr.12855

1597

Ishikawa et al: Efficacy of TJLB for Refractory Ascites


