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Transjugular Intrahepatic Portosystemic Shunt Combined with Haemoperfusion in
an End-stage Renal Disease Patient with Liver Cirrhosis-related Refractory Portal

Hypertensive Variceal Bleeding: A Case Report
L Li1*, TL Cui1*, X Li2, F Liu1

ABSTRACT

Transjugular intrahepatic portosystemic shunt (TIPS) is recommended as the second-line option for
variceal bleeding in liver cirrhosis patients when the bleeding is not well controlled by medical and/or
endoscopic therapy. However, due to a high incidence of post-TIPS hepatic encephalopathy, particularly
in patients with end-stage renal disease (ESRD), TIPS is rarely used in such cases. We report a case
involving the successful and safe use of TIPS combined with haemoperfusion to treat an ESRD patient
with liver cirrhosis-related refractory portal hypertensive variceal bleeding. Our case suggests the pos-
sibility of inserting TIPS to stop recurrent variceal bleeding in ESRD patients with liver cirrhosis.
Haemoperfusion may be used to reduce the risk of post-TIPS hepatic encephalopathy.
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Derivación Portosistémica Intrahepática Transyugular Combinada con
Hemoperfusión en un Paciente con Enfermedad Renal en Fase Terminal con
Sangramiento Variceal Refractario por Hipertensión Portal Relacionado con

Cirrosis Hepática: Reporte de un Caso
L Li1*, TL Cui1*, X Li2, F Liu1

RESUMEN

La derivación portosistémica intrahepática transyugular (DPIT) se recomienda como la opción de
segunda línea para el sangramiento variceal en los pacientes de cirrosis hepática, cuando el sangrado
no es bien controlado por tratamiento médico y/o endoscópico. Sin embargo, debido a la alta inciden-
cia de la encefalopatía hepática post-DPIT, particularmente en pacientes con enfermedad renal en etapa
terminal (ERET), DPIT es raramente utilizada en estos casos. Reportamos un caso que implica el uso
exitoso y seguro de DPIT combinado con hemoperfusión para tratar a un paciente de ERET con san-
gramiento variceal refractario por hipertensión portal relacionado con cirrosis hepática. Nuestro caso
sugiere la posibilidad de insertar DPIT para detener el sangrado recurrente por várices en los pacien-
tes de ERET con cirrosis hepática. La hemoperfusión puede utilizarse para reducir el riesgo de encefa-
lopatía hepática post-DPIT.
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INTRODUCTION
Liver cirrhosis is characterized by liver dysfunction and portal
hypertension. Transjugular intrahepatic portosystemic shunt
(TIPS) is the mainstay option for the management of portal
hypertension-related complications in liver cirrhosis patients,
including refractory and recurrent variceal bleeding when the
patients are unresponsive to medical and/or endoscopic therapy
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(1, 2). Transjugular intrahepatic portosystemic shunt can im-
prove renal function and significantly reduce the mortality in
patients with recidivant ascites and in patients with better
hepatic and renal function (3–5). However, due to a high in-
cidence of post-TIPS hepatic encephalopathy, particularly in
patients with ESRD, TIPS is rarely used in such cases. We re-
port a case involving successful and safe use of TIPS combined
with haemoperfusion in an ESRD patient with refractory liver
cirrhosis-related portal hypertensive variceal bleeding and
ascites.

CASE REPORT
A 65-year old woman diagnosed with diabetic nephropathy,
ESRD and liver cirrhosis was transferred to our nephrology
department for refractory ascites and recurrent gastrointestinal
(GI) bleeding. In the past year, the patient had been admitted
several times to a local hospital for refractory ascites and re-
peated variceal haemorrhage. Abdominal bloating was re-
lieved by repeated volume paracentesis, and the GI bleeding
was stopped by medical therapy. However, one month before
admission, the patient complained of recurrent variceal bleed-
ing that did not respond to proton pump inhibitors (PPIs),
somatostatin or blood transfusion therapy. Laboratory tests
showed that serum creatinine (sCr) had increased to 482.7
µmol/L and haemoglobin had dropped to 47 g/L. Subse-
quently, the patient was transferred to our unit for further treat-
ment.

On admission, physical examination showed the follow-
ing: temperature 36.5 °C, respiratory rate 19 bpm, heart rate 59
bpm and blood pressure 161/64 mmHg. The patient looked
pale and exhibited mild shortness of breath. Her abdomen was
bulging, with an abdominal circumference of 120 cm, and
severe oedema was present in both extremities. Laboratory
tests indicated haemoglobin level of 61 g/L (normal reference
values: 115–150 g/L), sCr level of 490 µmol/L (normal refer-
ence values: 37–110 µmol/L) and an estimated glomerular fil-
tration rate (eGFR) level of 7.47 ml/min/1.73m2. Hepatitis
virus markers were negative. The levels of serum ammonia and
liver function were normal. An ultrasound examination of the
abdomen showed liver cirrhosis, splenomegaly, portal hyper-
tension with a widened portal vein of approximately 15 mm,
and a large amount of ascites. The patient was diagnosed with
diabetic nephropathy, ESRD, severe anaemia, heart failure,
liver cirrhosis, portal hypertension-related ascites and variceal
bleeding. The patient was placed on continuous venovenous
haemofiltration (CVVH) blood transfusion therapy and con-
ventional medical therapy for GI bleeding with PPI, continu-
ous infusion of somatostatin, carbazochrome sodium sulfonate
and vitamin K.

One month after TIPS, the patient was readmitted be-
cause of limb tremor, abnormal verbal changes and irritability
after constipation for two days. On admission, the level of
serum ammonia was 59 µmol/L (normal reference values: 9–
33 µmol/L) and post-TIPS hepatic encephalopathy was diag-
nosed. The patient was placed on haemoperfusion combined
with sustained low efficiency dialysis (SLED) and conven-
tional therapy (low-protein diet, arginine, aspartic acid
ornithine and maintenance of the volume and electrolyte bal-
ance). The symptoms improved following the treatment, and
two days later, the level of serum ammonia decreased to 40
µmol/L. The patient was discharged and maintenance haemo-
dialysis (two rounds of haemodialysis and one haemoperfu-
sion per week) was recommended. Three months later, the
patient returned to the unit for follow-up. The symptoms of
hepatic encephalopathy had disappeared, and the patient re-
ported feeling much better. The results of the patient’s labo-
ratory tests from the first hospitalization to the follow-up are
shown in Fig. 2.
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Fig. 1: Image after transjugular intrahepatic portosystemic shunt procedure
(8-mm diameter, 60-mm long covered stent was successfully in-
serted).

Twenty days later, the GI bleeding did not improve and
existed persistently. Finally, TIPS (using an 8-mm diameter,
60-mm long covered stent; Fig. 1) was performed followed by
CVVH. Two days after the procedure, the GI bleeding was
completely alleviated and abdominal circumference dropped
to 116 cm with normal liver function. The patient was dis-
charged with maintenance haemodialysis (four hours of
haemodialysis three times per week).
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DISCUSSION
Liver cirrhosis-related recurrent variceal bleeding is a major
and life-threatening complication of portal hypertension.
Transjugular intrahepatic portosystemic shunt is recommended
as the second-line option for variceal bleeding in liver cirrho-
sis patients who are not well controlled by medical and/or en-
doscopic therapy (2). However, the TIPS procedure may lead
to some acute and chronic complications. Life-threatening
complications include haemoperitoneum, haemobilia, liver
ischaemia, cardiac failure and sepsis. Chronic post-TIPS com-
plications include recurrent encephalopathy, congestive heart
failure, portal vein thrombosis, progressive liver failure and
stent dysfunction (6). Recurrent hepatic encephalopathy is one
of the most common complications, especially in patients with
renal insufficiency (7). Olde Damink et al (8) found that kid-
ney function plays a major role in ammonia homeostasis after
TIPS insertion. Transjugular intrahepatic portosystemic shunt
patients have been shown to have reduced renal ammonia pro-
duction levels and an increased role of renal excretion of am-
monia. In 2008, Haskal and Radhakrishnan (7) assessed the
safety, caution and encephalopathy risk for post-TIPS
haemodialysis-dependent patients and patients with advanced
renal insufficiency. The authors found that TIPS can be safely
used in patients with ESRD to treat GI haemorrhage and re-
fractory ascites. However, the risk of recurrent hepatic en-

cephalopathy appears to be much higher than in patients with
normal renal function. Thus, there have been rare reports of
the use of TIPS to treat liver cirrhosis-related complications in
ESRD or haemodialysis patients.

The present patient was diagnosed with ESRD, liver
cirrhosis, portal hypertension-related ascites and variceal
bleeding that was not responsive to conventional medical ther-
apy. Because of the presence of severe anaemia and heart fail-
ure, peritoneal dialysis and endoscopic therapy were not
prescribed. Excessive shunting of portal blood flow can
induce the development of hepatic dysfunction and en-
cephalopathy, so choosing an appropriate diameter of the stent
is essential for balancing between efficacy with TIPS compli-
cations (9). In the present case, an 8-mm diameter, 60-mm
long covered stent was used to reduce the portosystemic pres-
sure and to prevent post-TIPS hepatic encephalopathy. After
the operation and after the intermittent haemodialysis, the
bleeding stopped dramatically; there were no postoperative
complications, such as liver dysfunction or worsening heart
failure, during the patient’s hospitalization.

Consistent with previous studies (7), the risk of post-
TIPS hepatic encephalopathy is elevated in patients with
ESRD. The present patient was readmitted because of hepatic
encephalopathy induced by constipation. Based on the toxic
hypothesis and the theory of neurotransmitters, the possibility
of haemoperfusion was considered, and the treatment ulti-
mately reduced the patient’s serum ammonia. Regular haemo-
perfusion was then combined with a low protein diet, and
lactulose was recommended to the patient as the maintenance
therapy following TIPS. Four months after the first hospital-
ization, the patient’s hepatic encephalopathy disappeared, and
the level of serum ammonia decreased to 40 µmol/L.

Considering the safety concerns, benefits, complications
and contraindications for cirrhotic patients with ESRD under-
going haemodialysis when recurrent variceal haemorrhage is
unresponsive to medical therapy, TIPS may be an effective and
safe choice. Regular haemoperfusion combined with haemo-
dialysis may be used to prevent post-TIPS hepatic ence-
phalopathy.

This case report highlights the possibility of inserting
TIPS to reduce portal hypertension to stop refractory gas-
trointestinal haemorrhage that is unresponsive to medical ther-
apy in cirrhotic patients with ESRD undergoing haemodialysis.
Regular haemoperfusion may be helpful for reducing the risk
of post-TIPS hepatic encephalopathy.
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Editor of this journal. The authors declare that they have no
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Fig. 2: Results of laboratory tests from the patient’s first hospitalization to
the follow-up. After transjugular intrahepatic portosystemic shunt
(TIPS) combined with haemoperfusion, liver function and coagula-
tion function improved, ascites caused by portal hypertension de-
creased and the serum ammonia level was reduced to a relatively low
level. The red arrows represent the date TIPS was performed.

PT–prothrombin time; TB–total bilirubin; ALB–albumin; AC–abdominal
circumference; AMON–ammonia
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