
H
epatic veno-occlusive disease (VOD) is a
complication commonly observed fol-
lowing bone marrow transplantation

(BMT) that affects the terminal hepatic venules
and surrounding sinusoids and hepatocytes, and
produces a syndrome of jaundice, painful
hepatomegaly and fluid retention.1 The reported
incidence ranges from 3% to 53% depending on
the type of BMT, conditioning regimen and
patient selection, and is responsible for more
than 15% of deaths.1 Management of VOD
includes supportive measures aimed at maintain-
ing the intravascular volume, improving renal
blood flow and minimizing the accumulation of
extracellular fluids. Efforts to treat established
VOD have focused on alleviating the obstruction
to sinusal blood flow through the use of recombi-

nant human tissue plasminogen activator (r-
tPA)2 or prostaglandin E1.3 Surgical approaches,
including side-to-side portacaval shunting4 or Le
Veen shunts,1 have rarely been attempted due to
their invasive nature and/or possible complica-
tions. Finally, in severe cases with life-threatening
liver dysfunction, orthotopic liver transplanta-
tion may be the only effective therapy.5,6

The transjugular intrahepatic portosystemic
stent-shunt (TIPS) is a relatively new technique
for reducing portal hypertension. It is a non-sur-
gical, side-to-side shunt consisting of an intra-
parenchymal duct between a main branch of the
portal vein and a hepatic vein. Since its intro-
duction in 1988,7 it has been increasingly used as
treatment for esophageal varices and hemor-
rhage and refractory ascites.8-10 It has a low oper-
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ABSTRACT
Hepatic veno-occlusive disease (VOD) is a common cause of morbidity and mortality after BMT.

Although treatment of VOD is primarily supportive, some success has been obtained recently with
fibrinolytic therapy. However, for critically ill patients liver transplantation may be the only thera-
peutic option. Nevertheless, this procedure is associated with high mortality and can only be per-
formed in a minority of cases. The transjugular intrahepatic portosystemic stent-shunt (TIPS) is a
non-surgical, side-to-side shunt consisting of an intraparenchymal duct between a main branch of
the portal vein and a hepatic vein. In this report we describe a patient who underwent TIPS place-
ment for severe VOD following autologous PBPC transplant. No complications developed and
gradual improvement in clinical status and liver function was observed early after this therapy.
Nine months after TIPS, the patient is asymptomatic with normal liver function. TIPS provides an
interesting alternative to invasive therapies for patients with severe VOD after bone marrow or
PBPC transplants.
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ative risk, even in critically ill patients, and does
not interfere with subsequent liver transplanta-
tion. In this report we describe a patient with
life-threatening VOD following autologous
peripheral blood progenitor cell transplantation
(APBPCT) for relapsed lymphoma successfully
managed by TIPS placement.

Case report
In August 1991, a 46-year-old male was found

to have a diffuse large cell non-Hodgkin’s lym-
phoma stage II-S-B. At diagnosis, he presented
with enlarged diaphragmatic lymph nodes and
spleen and pancreas infiltration. The patient was
splenectomized, received six courses of CHOP
chemotherapy and achieved CR. He was then
administered 2 consolidation courses of OAP-
BLEO (vincristine, cytarabine, prednisone,
bleomycin). He relapsed in May 1995, present-
ing with an inguinal mass without involvement
of other areas. At that time he was treated with
three cycles of MINE-type chemotherapy (ifos-
famide, novantrone, etoposide) and attained a
second CR.

In September 1995, APBPCT was performed.
The conditioning regimen consisted of cyclo-
phosphamide 1.5 g/m2 on days –7, –6, –5 and
–4; etoposide 250 mg/m2 on days –7, –6, –5 and
–4; BCNU 200 mg/m2 on days –7, –6, –5 and –4.
The main complications observed postransplant
were skin toxicity secondary to etoposide, severe
nausea and vomiting that required parenteral
nutrition, and a febrile syndrome without clini-
cal or microbiological documentation. No
hepatic dysfunction was observed in this period.
Engraftment was rapid (time to achieve 0.53109

neutrophils/L and 203109 platelets/L was 12 and
11 days, respectively) and the patient was dis-
charged on day +14 in good overall clinical con-
dition.

On day +40 the patient was readmitted
because of anorexia, nausea, vomiting, ascites
and moderate weight gain. A chest X-ray
showed left pleural effusion. Hematological val-
ues on admission were normal except for mild
thrombocytopenia. Coagulation parameters
were normal and serum chemistry showed:
bilirubin concentration 2 mg/dL (normal range

0.1-1.1 mg/dL), alkaline phosphatase 145 U/L
(normal range 30-115 U/L), g-glutamyl trans-
ferase 131 U/L (normal range 0-65 U/L), choles-
terol 113 mg/dL (normal range 125-250
mg/dL). Transaminase levels were normal.
Abdominal CT scan and ultrasonography con-
firmed ascites and hepatomegaly but showed no
signs suggestive of lymphoma relapse. Upper
gastrointestinal endoscopy revealed grade I/IV
esophageal varices, congestive gastropathy, duo-
denal ulcers and erosions. Abdominal Doppler
ultrasound showed ascites, hepatofugal flow in
the portal vein, normal suprahepatic veins and a
normal hepatic artery. Viral serology was nega-
tive. Supportive treatment with sodium restric-
tion, diuretics and albumin was started and two
paracenteses were performed with good initial
response. Nevertheless, despite intensive med-
ical treatment, the patient’s clinical status and
liver chemical values worsened, with progressive
weight gain (from 73 to 79 kg), refractory ascites
and signs of grade I encephalopathy on day +71.
Serum bilirubin concentration rose, reaching a
maximum value of 7.6 mg/dL on day +71, cho-
lesterol level decreased to a minimum of 62
mg/dL on day +68, and coagulation parameters
deteriorated (Quick index 37%). Transaminase
values did not rise and no renal or respiratory
failure developed. A transjugular liver biopsy
performed on day +68 confirmed a diagnosis of
VOD, with obliteration of the central veins and
centrilobular necrosis. Thrombolytic treatment
with r-tPA (50 mg/day, four days) plus a bolus
of 1,000 U heparin was started on day +74, but
had to be aborted after 24 hours due to severe
bleeding. 

In this situation the decision to perform a
TIPS was made and the procedure was carried
out in the radiological procedures room on day
+88. After mild intravenous sedation and local
anesthesia with 2 mg of midazolam and 45 mg
of pethidine, a puncture needle was advanced
intrajugularly in a catheter through the inferior
vena cava into the middle hepatic vein. Sub-
sequently, an intrahepatic branch of the portal
vein was punctured and the shunt was estab-
lished by implanting a Wallstent.8-10 No major
procedure-related complications developed.
There was a very slight increase in aspartate
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aminotransferase and alanine aminotransferase
values, which peaked at 166 U/L and 145 U/L,
respectively, on the fourth day after the proce-
dure and declined thereafter. Early after the pro-
cedure, there was a gradual improvement in
clinical status and liver function tests, diuresis
increased, ascitic and pleural fluids progressively
disappeared and jaundice diminished. Diuretic
treatment was gradually reduced, and on day
+104 the patient was discharged from the hospi-
tal with a bilirubin level of  4.38 mg/dL, choles-
terol of 135 mg/dL and a Quick index of 45%.
Follow-up showed further improvement in the
hepatic function and nutritional status of the
patient, and on day +131 bilirubin was 1.9
mg/dL, cholesterol 138 mg/dL and Quick index
83%. Three months after TIPS placement (day
+176), thrombotic occlusion of the stent shunt
was detected by Doppler ultrasound without
reappearance of ascites or worsening of liver
function tests. An additional stent overlapping
the previous one was implanted, but again
thrombotic occlusion was detected 48 hours
later by sonography. This time balloon dilata-
tion was performed with successful re-establish-
ment of the shunt and oral anticoagulation was
started. Currently, nine months post transplant
and six months after TIPS placement, the
patient remains in good general condition, with
normal liver function and without medical
treatment except for oral anticoagulation with
warfarin (1 mg/day).

Discussion
The ideal treatment for established VOD still

remains to be defined. Conservative treatment
approaches like the administration of fibrinolyt-
ics,2 prostaglandin E13 or heparin11 are only
effective in the early stages of the disease, and
their potential for fatal hemorrhagic complica-
tions cannot be emphasized enough. In severe
cases associated with progressive hepatic failure,
liver transplantation may be the only effective
therapeutic option.5,6 However, although the
procedure may be technically successful, long-
term survivors among patients given liver trans-
plants for severe VOD are scarce,6 and its use
following BMT is obviously limited. Thus new

approaches to managing patients who devel-
oped severe VOD are needed.

TIPS can provide an alternative to these thera-
pies. It is a non-surgical technique for the treat-
ment of portal hypertension that shares with
surgical shunts the therapeutic principle of
decompressing the portal system, but avoids the
risks of general anesthesia and surgery and does
not interfere with subsequent liver transplanta-
tion, if indicated. It has been used mostly in
patients with cirrhosis to treat variceal hemor-
rhage and intractable ascites.8,10 It is generally
well tolerated, with a direct procedural mortali-
ty rate between 1% and 2%.9 In the patient
reported herein, clinical deterioration, persis-
tently altered coagulation parameters and rapid-
ly falling cholesterol values suggested severe liver
damage highly predictive of fatal outcome. r-tPA
could not be administered due to bleeding
diathesis, and the poor clinical status of the
patient precluded more aggressive therapies, so
the idea of placing a TIPS was considered. No
procedure-related complications were observed,
and the patient’s clinical status and liver tests
improved gradually after TIPS placement,
demonstrating that the procedure had been
beneficial. Another case of VOD resolution
through the TIPS technique after allogeneic
BMT was recently reported.12 As in our patient,
the clinical status and liver function tests of this
person improved dramatically after TIPS place-
ment; however, this patient died shortly there-
after of interstitial pneumonitis and no conclu-
sions could be drawn regarding the long-term
efficacy of the procedure. 

Restenosis of the shunt is relatively common
after the procedure (24%)9 and requires surveil-
lance with Doppler ultrasonography repeated at
3-month intervals to allow for shunt revision.
Stenoses and occlusions can be treated success-
fully by redilatation or implantation of an addi-
tional stent.8,10 Two shunt occlusions occurred in
our patient. The first was detected during a
Doppler check-up three months after TIPS
placement, and was treated by implantation of
an additional stent. The second developed 48
hours later, and patency was maintained by bal-
loon dilatation. Low-dose oral anticoagulation
(warfarin 1 mg/day) was started to try to avoid
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further occlusion of the shunt. Heparin can be
administered during and after TIPS placement
to prevent thrombosis;8 however, the use of
heparin does not significantly affect occlusion
rates, whereas it does increase perioperative
morbidity8 and therefore is not generally recom-
mended.

To our knowledge, this is the first case of suc-
cessful long-term control of severe VOD devel-
oping after APBPCT by means of TIPS place-
ment. We suggest that TIPS is a feasible, safe
and potentially beneficial procedure for patients
with severe VOD after transplantation, and that
it can delay or even avoid liver transplantation.
Nevertheless, additional reports are needed to
assess the definitive role of TIPS for severe VOD
following bone marrow or PBPC transplants.
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