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Abstract

The transjugular intrahepatic portosystemic stent-shunt
(TIPS) has successfully been used in the management of
refractory variceal bleeding and ascites in patients with
portal hypertension. Major drawbacks are the induction
of hepatic encephalopathy and shunt dysfunction. We
present a 59-year-old woman with alcoholic liver cirrhosis
who received a TIPS because of recurrent bleeding from
esophageal varices. Stent occlusion occurred 4 mo after
placement of the TIPS. Laboratory testing revealed
resistance to activated protein C (APC). Combination
therapy with low-dose enoxaparin and clopidogrel could
not prevent her recurrent stent occlusion. Finally, therapy
with high-dose enoxaparin was sufficient to prevent
further shunt complications up to now (follow-up period of
1 year). In conclusion, early occlusion of a TIPS warrants
testing for thrombophilia. If risk factors are confirmed,
anticoagulation should be intensified. There are currently
no evidence-based recommendations regarding the best
available anticoagulant therapy and surveillance protocol
for patients with TIPS.
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INTRODUCTION

Cirrhosis, the common end stage of various chronic liver
diseases, results from the necrosis of liver cells and increased

connective tissue production (fibrosis) with nodule
formation. The distorted liver architecture interferes with
liver function and blood flow, thereby producing the
clinical features of impaired liver cell function and portal
hypertension. When the portal vein pressure, which normally
is around 7 mmHg, rises above 14 mmHg, splenomegaly,
ascites and collaterals develop between the portal and
systemic circulation[1]. Ascites can be treated by diuretics
and paracentesis, and esophago-gastric varices by -blockers,
vasoactive drugs (octreotide, terlipressin) and endoscopic
procedures (variceal band ligation, sclerotherapy) respectively[1].
Alternatively, a transjugular intrahepatic portosystemic
stent-shunt (TIPS) which leads to portal decompression can
be inserted by creation of a communication between a
central hepatic vein and an intrahepatic branch of the portal
vein. The idea of creating an intrahepatic shunt was first
introduced more than 30 years ago[2]. The use of an
expandable metal stent was further developed in the 1980s.
The relative ease with which the stent can be placed has led
to the widespread use of TIPS for the treatment of many
complications of portal hypertension (acute variceal
hemorrhage, prevention of re-bleeding from varices, control
of ascites, hepato-renal failure, hepato-pulmonary syndrome
and hepatic hydrothorax[3-7]), acute and chronic Budd-Chiari
syndrome[8] or portal vein thrombosis[9-11]. We report a
59-year-old woman with alcoholic liver cirrhosis, who had
recurrent TIPS occlusion after having received a TIPS
because of variceal bleeding. Thrombophilia results from
resistance to activated protein C (APC) and demands
intensification of anticoagulant therapy, which prevents
further stent dysfunction.

CASE REPORT

History and examination
Alcoholic liver cirrhosis (Child-Pugh class A) in a 59-year-old
woman was complicated by recurrent hemorrhages from
esophago-gastric varices. Finally, she was referred to our
clinic with the request that a TIPS should be inserted.
The past medical history was uneventful, except for an
appendicectomy at age 12, a hysterectomy because of
intramural uterine fibroids and surgery for varicose veins.
There was no history of venous thrombosis or embolism,
but an episode of transient ischemic attack seemed to have
occurred because the patient reported a brief episode of
aphasia and weakness in her right arm, 3 years ago. She
admitted alcohol dependence for a period of approximately
5 years.

Examination revealed that she was in slightly reduced
general health condition and nutritional status with a



BMI of 20.8 kg/m2 (58 kg, 1.67 m). There was neither
lymphadenopathy nor jaundice nor edema. Some facial
telangiectasia and spider naevi on the upper chest could be
found, but no palmar erythema or other skin liver signs.
Blood pressure was 115/60 mmHg, heart beats were regular
at 74/min. Examination of the cardiovascular, respiratory,
and abdominal systems was normal.

Blood tests and investigations
Routine laboratory testing revealed the following
pathological parameters (normal range): hemoglobin 82 g/L
(120-160 g/L), MCV 98 fL (<93 fL), platelets 104 000 G/L
(150 000-350 000 G/L), aPTT (activated partial thromboplastin
time) 46 s (28-45 s), INR 1.1 and Quick 75% (70-100%),
CRP 25 mg/L (<5 mg/L), total protein 54 g/L (66-83 g/L),
albumin 28 g/L (34-48 g/L), -globulins 22% (14-19%),
total bilirubin 1.2 mg/dL (<1.1 mg/dL), -GT 120 U/L
(<19 U/L), alkaline phosphatase 206 U/L (<180 U/L),
pseudocholinesterase 2 127 U/L (>3 500 U/L). Serologically,
there was no evidence for current or previous hepatitis
A, B, or C.

On abdominal ultrasound, liver size was reduced to
9.6 cm in the right mid-clavicular line, the surface was
irregular, the echogenicity enhanced. The spleen was
enlarged to 15 cm×5 cm with no ascites. Color Doppler
sonography demonstrated orthograde flow in the portal vein,
but velocity was reduced to 4 cm/s on duplex sonography.
Gastroscopy confirmed the fourth grade esophageal varices
with scarring due to previous sclerotherapy, fundal gastric
varices, and hypertensive gastropathy.

Treatment and follow-up
A TIPS (expandable metal Wallstent, Boston Scientific/
Ratingen Germany, 10 mm in diameter) was inserted without
any short-term complications. Post-interventionally, 75 mg
of  clopidogrel, an inhibitor of  platelet aggregation, was taken
orally once daily, and the patient was discharged from the
hospital. The portocaval pressure gradient decreased from
24 to 7 mmHg. On an outpatient-visit 4 mo later, the
patient was in good general health and asymptomatic, but
color Doppler sonography and duplex sonography revealed
thrombotic occlusion of the TIPS. Therefore, she was re-
admitted to our hospital. Gastroscopy again found the fourth
grade esophageal varices (Figure 1A). Shunt angiography
verified TIPS occlusion (Figure 2A), and shunt revision was
successfully performed (Figure 2B). Control gastroscopy
confirmed excellent size reduction of  the varices (Figure 1B).
Additionally, screening laboratory testing for thrombophilia
was initiated, and heterozygous factor V-Leiden resulting in
resistance to APC was identified by PCR. Therefore,
clopidogrel medication was supplemented with daily
subcutaneous self-injections of 40 mg enoxaparin, a low
molecular weight heparin. Intensified anticoagulation
could not prevent the recurrent stent occlusion 2 mo after
revision of the shunt, which became obvious on routine
color Doppler examination after an additional 2 mo. Once
again, TIPS revision was successfully performed. Due to
repeated thrombosis, anticoagulant therapy was further
intensified. In addition to clopidogrel, high-dose enoxaparin
(60 mg twice daily s.c.) was initiated, which was sufficient to

prevent further shunt complications up to now, i.e. a
follow-up period of 1 year.

Figure 1  Esophageal varices before (A) and after (B) TIPS revision.

Figure 2  Shunt angiography before (A) and after (B) TIPS revision.

DISCUSSION

Though TIPS placement is used as a treatment modality
for the complications of portal hypertension, only in the
case of refractory ascites (four randomized controlled trials)
and recurrent variceal hemorrhage, as in the patient presented
here (12 randomized controlled trials), TIPS has been
compared to other forms of  therapy. The superiority of
TIPS with regard to symptom control could be demonstrated,
whereas insertion of  a TIPS could not improve survival.
TIPS is widely accepted as the main second-line treatment
option for acute variceal hemorrhage not responding to
other treatment options[3-7,12,13].

On the one hand, TIPS is an elegant therapeutic procedure
with a low (1-2%) procedure-related mortality[4,5,7] thus
offering the chance of taking a diagnostic transjugular liver
biopsy in patients with advanced liver cirrhosis. Moreover,
TIPS does not hamper or exclude future liver transplantation
because normal anatomy of  the extrahepatic vessels is
preserved. Indeed, it can serve as a valuable bridging
procedure to liver transplantation. On the other hand,
placement of a TIPS can be complicated by substantial
acute and chronic morbidity[3,4,14] (Table 1). The major
long-term drawback of  TIPS besides the induction or
worsening of hepatic encephalopathy[15,16] is stent dysfunction
due to occlusion or stenosis. Meta-analysis indicates that
within 2 years of  TIPS creation, re-intervention to re-establish
or maintain the patency of the shunt is required in 70-90%
of patients, and total occlusion occurs in 20-40% of patients.
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Nevertheless the secondary or assisted patency rate during a
2- to 5-year follow-up period is between 72% and 91%[3,16-20].

Stent occlusion during the first month after TIPS
placement is mainly a consequence of shunt thrombosis,
thereafter, shunt stenosis in most cases is the result of
pseudointimal hyperplasia[3-5,20]. We described a patient
with repeated shunt thrombosis for a longer time period
due to resistance to APC. Hence, in patients with recurrent
thrombotic TIPS occlusion, hypercoagulopathy as a risk
factor for shunt complications should be ruled out. APC
resistance (or Factor V-Leiden) as a cause of  familial
thrombophilia was first described in 1993[21]. A point
mutation in the gene encoding factor V (G1691A) leads to a
conformational change at the site, where factor Va is cleaved
by APC and thereby inactivated. Prolonged activation of
factor V results in hypercoagulopathy. Heterozygous factor
V mutation carriers have a 5-10-fold increased risk of
thromboembolic events, and in patients with homozygous
factor V mutation, the risk shoots up further[22,23]. Prevalence
of  the mutation is about 5% in the normal population, and
inheritance follows an autosomal dominant manner. Other
major causes of inherited and acquired thrombophilia which
have to be excluded are listed in Table 2.

In the patient described here, escalation of anticoagulation
combining the usually given inhibitors of  platelet aggregation
with low molecular weight heparin in therapeutic dosage
was sufficient to prevent further shunt occlusions. However,
no data are currently available on the optimal anticoagulant
therapy to prevent shunt occlusion. When a TIPS is placed
for the prevention of  variceal re-bleeding, peri-interventional
anticoagulation with heparin is recommended to reduce early
shunt occlusion[17]. Additional therapy with the inhibitors of
platelet aggregation, ticlopidine and trapidil for 6 mo after
initial intravenous heparin for 24 h significantly reduces the
rate of TIPS stenosis[24]. In a recent review article, the use
of subcutaneous low-dose low molecular weight heparin
for 4 wk, together with trapidil and ticlopidine for 12 mo[3]

is suggested. Higher dosage of  heparin seems to be necessary
in patients with thrombophilia, but in a controlled trial,
phenprocoumon does not reduce the risk of early stent
occlusion or later stent stenosis in patients without
hypercoagulopathy[25]. Moreover, since the risk of bleeding
is significant in patients with cirrhosis, the use of oral
anticoagulants with long half-lives is problematic.
Alternatively, coated stents or drug-eluting stents can
probably protect against shunt thrombosis, and preliminary
results indicate that the rates of stent thrombosis and
occlusion can be reduced[26-30]. However, patients must be
selected more carefully, because covered stents have a higher
risk of hepatic encephalopathy[31].

The high rates of shunt dysfunction with the resulting
risk of  re-bleeding ask for a surveillance program of
TIPS patients. Unfortunately, follow-up protocols differ
significantly between centers because the optimal regime is
unknown. Duplex ultrasonography at intervals of  3-6 mo
has been practiced in most studies exhibiting a sensitivity
of 53-100% and a specificity of 62-98% in detecting shunt
insufficiency[3,4,17], although a recent study has reported a
poorer sensitivity of only 35%[32]. However, the finding of
shunt dysfunction does not always make shunt revision

mandatory. When duplex sonography confirms TIPS
occlusion or when the technique does not yield a clear
result, an endoscopic re-evaluation is followed. Only when
significant varices can be demonstrated, shunt angiography
with measurement of the portal-venous pressure gradient
is necessary and clearly discriminates whether radiological
shunt revision is indicated or not.

In conclusion, TIPS is an elegant procedure which
simultaneously serves as a diagnostic and therapeutic tool
in patients with complications of portal hypertension. Shunt
dysfunction by thrombosis or neointimal proliferation,
the major complication besides worsening of hepatic
encephalopathy, may be reduced temporarily by using
inhibitors of  thrombocyte aggregation and (low molecular
weight) heparin. Repeated thrombotic TIPS occlusion is
mostly due to thrombophilia, which requires more extensive
laboratory testing to detect the underlying inherited or
acquired coagulation disorder(s).

Table 1  Complications of TIPS

Acute complications          Chronic complications

Transcapsural puncture          Deterioration of liver function

Intrahepatic hematoma          New or worsened hepatic encephalopathy

Intraperitoneal bleed          TIPS dysfunction (thrombosis, stenosis)

Fistulae:          Hyperdynamic circulation and cardiac failure

Hemobilia

Arterio-portal fistulae

Malpuncture of other organs

Portal vein thrombosis

TIPS dislocation

Infections and sepsis

Hemolysis

Contrast media-related complications:

Allergic reactions

Acute renal failure

Cardiac arrhythmias/myocardial infarction

Table 2  Causes of thrombophilia

Hereditary causes         Acquired causes

Resistance to APC = Factor V-Leiden         Antiphospholipid syndrome

    (Factor V gene mutation G1691A)         Lupus anticoagulant

Prothrombin gene mutation         Malignancy and myeloproliferative

(G20210A)        disorders

Antithrombin III deficiency         Hyperviscosity (multiple myeloma)

Hyperhomocysteinemia         Cardiac failure and any type of shock

(MTHFR mutation)

Protein C deficiency         Nephrotic syndrome

Protein S deficiency        Liver cirrhosis

Dysfibrinogenemia         Protein-losing enteropathy

Increased factor VIII and PAI-1         Chronic inflammatory bowel disease

Plasminogen deficiency         Hemolytic uremic syndrome

tPA deficiency         Thrombotic thrombocytopenic purpura

        Post-surgery, post-traumatic,

        immobilization

        Oral contraceptives and smoking

        Obesity

        Pregnancy

        Geriatric patients
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