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Abstract

Budd-Chiari syndrome (BCS) is a rare disorder caused by hepatic venous outflow obstruction
that can lead to acute liver failure proposing liver transplantation or transjugular intrahepatic
portosystemic shunt. However, the transjugular intrahepatic portosystemic shunt is not always
successful due to the entire hepatic vein thrombosis while transplantation is not unfailingly
feasible. In these situations, the direct intrahepatic portosystemic shunt (DIPS) is a viable al-
ternative that may ameliorate portal hypertension in these patients. We described a case of
a 21-year-old male with fulminant hepatic failure owning to BCS with a 4-day history of ab-
dominal pain and nausea. Laboratory workup, including viral, autoimmune etiologies JAK2
mutation, Factor V Leiden, antiphospholipid antibody syndrome, was negative. The patient’s
clinical status worsened with hepatic encephalopathy stage Il despite administering antico-
agulation. Thus, the patient underwent urgently DIPS after unaccessible to the creation of a
transjugular intrahepatic portosystemic shunt and impossible to transplantation. The patient's
health was improved and discharged. Fulminant Budd-Chiari is a rare disease to be demand-
ing prompt treatment. While transplantation or transjugular intrahepatic portosystemic shunt
is failed, the DIPS is considered an alternative candidate associated with clinical improvement.
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Introduction

Budd-Chiari syndrome (BCS) was described by George Budd and Hans Chiari [1], which
is associated with hepatic venous outflow tract obstruction by thrombosis or structural
compression at the level of the main hepatic vein (HV) or the extrahepatic segment of the
inferior vena cava (IVC) [2]. The clinical manifestation of BCS may be asymptomatic until cause
acute liver failure. Three classic clinical features include abdominal pain, ascites, and hepato-
megaly. The complication of BCS depends on the level and rapidity of venous obstruction [3]. The
TIPS has been proposed to use early in selected cases because of associatively high mortality
from BCS patients who underwent medical therapy alone. In terms of fulminant/acute liver
failure, the patient is in urgent need of TIPS and considered early liver transplant in suitable
candidates if BCS-TIPS score >7. However, in some case, the HV is completed obstruction,
TIPS does not perform whereas transplantation seems an improbability; direct intrahepatic
portosystemic shunt (DIPS) is rescue of the patient from fatal conditions. The DIPS connects
the main portal vein or one of its branches directly to the IVC instead of one of the hepatic
branches. In any case, long-term anticoagulation therapy with warfarin is recommended in
those with a demonstrable hypercoagulable state [4]. Herein is introduced a young male with
fulminant BCS was successfully treated with DIPS creation.

Case Presentation

A 21-year-old male was admitted to our hospital as a transfer from another hospital to
receive a high level of care due to ascites, abdominal pain, and nausea for 4 days. The patient
and his family had no previous disease. On admission, he complained of dyspnea, abdominal
distention with the presence of shifting dullness. The patient’s workup was consistent with
decompensated liver cirrhosis. His vital signs were as follows: Glasgow Coma Scale score, 15
(eyes, 4; verbal, 5; and motor, 6); body temperature 36.8°C; pulse 98 beats/min; blood
pressure 125/80 mm Hg; respiration 26 /min; and saturation of peripheral oxygen, 96% with
3 L/min oxygen through the nasal cannula. Initial labs showed WBC 10.5 g/L, RBC 6 T/L,
hemoglobin 128 g/L, PLT 37 g/L, total bilirubin 33.9 pmol/L, albumin 27.8 g/L, AST 815 IU/L,
ALT 1332 [U/L, prothrombin time (INR) 2.28, APTT time (s) 33.8, D-Dimer 15,811 ng/mL,
Fibrinogen 2.79 g/L. Cirrhosis workup for chronic liver disease was negative, including viral
and autoimmune etiologies. Abdominal ultrasound confirmed the presence of ascites, and a
diagnostic paracentesis revealed a serum ascites protein 15.2 g/L, Rivalta negative, and no
evidence of spontaneous bacterial peritonitis. Abdominal computer tomography demon-
strated hepatomegaly with the absence of blood in the HV whereas the portal vein was patent
at this time. CT imaging also showed enlarged caudate lobe, hepatic parenchymal perfusion
disorders, plenty of abdominal fluid, and bilateral pleural fluid (Fig. 1). Based on this infor-
mation, BCS was suspected. Further workup, including JAK2 mutation, Factor V Leiden,
antiphospholipid antibody syndrome, was negative despite the significant decrease of anti-
thrombin I1I, protein S, and protein C (Table 1). The patient was initiated on 80 mg low
molecular weight heparin subcutaneously per day, simultaneously, underwent paracentesis
for ascites and thoracentesis for pleural effusion. However, the patient grew increasingly
abdominal distension with simultaneous continuing to have significant ascites and began to
display asterixis. Within 48 h, the patient developed hepatic encephalopathy stage II with blood
ammonia level was 91 pu/dL (normal range, 20-80), INR 2.74. Interdisciplinary consultation
on the patient for urgent shunt placement was progressed because emergency orthotopic
liver transplantation was unfeasible due to alack of liver donor as well as financial constraints.
Angiography was performed and demonstrated no thrombosis of the IVC. There was neither
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Fig. 1. a Contrast-enhanced abdominal CT finding CT image shows hepatomegaly with diffuse patchy en-
hancement due to hepatic congestion and necrosis. b The HVs are not identified as obstruction of flow pre-
vents enhancement with intravenous contrast whilst the portal vein system is patent. ¢ Contrast-enhanced
abdominal CT finding CT image shows hepatomegaly with diffuse patchy enhancement due to hepatic con-
gestion and necrosis. d Plenty of abdominal fluid, bilateral pleural fluid. HV, hepatic vein.

anormal-appearing HV nor any collateral veins to the IVC. In this case, the HV is entirely
occluded and inaccessible to either recanalization or the creation of a TIPS. We decided to
employ a DIPS without intravascular ultrasound (IVUS). After accessing the right transjugular,
the liver was probed with the puncture needle from the IVC just below the origin of the HV.
The guiding needle (Colapinto) was advanced through the liver parenchyma and rotated until
an accessed right branch of the portal vein was verified by contrast injection. A guidewire and
catheter were then put into the portal vein and a portal venogram illustrated the flow of
hepatic parenchyma. The intrahepatic tract was dilated using an Evercross 8.0 dilatation
balloon. The 10-French sheath was then passed through the intrahepatic tract to the portal
vein. Two 9 mm x 8 cm Protégé stents were placed spanning from the portal vein to the IVC
on the first day of treatment (Fig. 2). Post-stenting venogram demonstrated excellent flow
through the stented segment. After that patient’s mentation began to improve and INR trended
down. The daily volume of pleural effusion was significantly decreased; thus, his dyspnea was
improved. On the 9th day, imaging of abdominal CT-scanner showed recurrent HV thrombosis
occurred and trans-shunt thrombectomy whilst he has continued on low molecular weight
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Tumor marker Result Normal range
AFP 4.62 0.89-8.78 IU/mL
CA 19-9 10.16 0-351U/mL
CA72-4 2.27 0-4 IU/mL
CEA 2.18 0-5ng/mL
Cyfra 21-1 2.2 0-2.08 ng/mL
Infection

HBsAg Negative

Anti-HCV Negative

Anti HEV IgM/IgG Positive

Anti HAV-IgM Negative

Anti HAV-IgG Negative

Dengue virus IgM, IgG Negative

Blood cultures Negative
Thrombophilia

D-dimer 15,811 <500 ng/mL

Prothrombin time 30 70-140%

INR 2.28 0.8-1.2

FIB-C1 2.79 2-4 g/L

Antithrombin/Antithrombin III 44 80-120%

Protein S 57.3 60-140%

Protein C 27 70-140%
Hematologic

WBC 10.5 4-10g/L

NEU 54.5 %

LYM 24.6 %

MONO 12.8 %

EOS 3.9 %

BASO 0.5 %

LUC 3.5 %

RBC 6 4.2-6 T/L

PLT 37 140-350 g/L

JAK2 V617F somatic mutation Negative

Factor V leiden mutation Negative
Immunologic of inflammatory

IgE 850 0-87 1U/mL

IgA 5.59 0.7-4 g/L

IgG 19.69 700-1,600 mg/mL

IgM 2.15 0.4-2.3 g/L
Procalcitonin 1.57 0-0.05 ng/mL

Ascitic fluid

SAAG 1.5 g/dL

Rivalta Negative
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Fig. 2. a Portovenogram performed during DIPS procedure depicting the absence of the HV and no collat-
eral veins to the IVC. HV, hepatic vein.b The puncture needle from the IVC just below the origin of the HV. HV,
hepatic vein.c Access right branch of the portal vein verified by contrast injection. d Portal venography prior
to creation and stenting of the DIPS. e Dilation of the intrahepatic tract. f Unsubtracted post-DIPS and stenting
portal venography. HV, hepatic vein; IVC, inferior vena cava; DIPS, direct intrahepatic portosystemic shunt.

heparin; therefore, he was transitioned to oral rivaroxaban for long-term anticoagulation therapy.
After postprocedure for 2 weeks, his mentation returned to normal, his abdominal distention
resolved. The liver function of the patient was markedly recovered and discharged. At 3-month
follow-up, the patient has returned to work with normal liver function test, exception for PLT 127
g/L and INR 1.3. His DIPS is patent by ultrasound and CT-scanner of the abdomen (Fig. 3).

Discussion and Conclusion

BCS is characterized by hepatic venous outflow tract obstruction, regardless of the
level or mechanism of obstruction [1]. According to the duration of the disease, BCS may
be fulminant/acute, sub-acute, or chronic [2]. Despite the BCS is the most often sub-acute
and chronic, however, there was about 1-2% of the cases of BCS with the manifestation
of fulminant hepatic failure that is associated with very high mortality. If untreated, 70%
of patients die within 1 year and 90% within 3 years, usually from complications of liver
cirrhosis [3]. Patients with the fulminant form present with hepatic encephalopathy
within 8 weeks after the appearance of jaundice [4]. Symptoms of fulminant/acute BCS
include intractable ascites, hepatic necrosis without the reveal of venous collaterals, and
acute elevation of serum aminotransferase (>5 times the upper limit of the normal range).
The prognosis of fulminant or acute BCS without early diagnosis and intervention is poor.
The severity of the disease is evaluated by the Rotterdam score based on the calculated
score [5]:

Score = 1.27 x encephalopathy + 1.04 x ascites + 0.72 x INR + 0.004 x bilirubin
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Fig. 3. The shunt placed in patient remain patent to
date.

Encephalopathy and ascites are scored as either 0 (absent) or 1 (present), prothrombin
time as 0 (INR <2.3) or 1 (INR >2.3), and bilirubin in umol/L. Class I scores between 0 and 1.1,
class Il scores between 1.1 and 1.5, and class Il scores 1.5 and higher with 5-year survival
rates of 89, 74, and 42%, respectively. In the present case, the initial Rotterdam score of 1.90,
increased to 3.16 for 48 h later. Hence, the patient arrived at our hospital with liver function
decreased severely. In addition to the use of prompt anticoagulation with low molecular
weight heparin, he has indicated urgent intervention.

The goal of the endovascular intervention in BCS was to relieve hepatic congestion
either through recanalization or the creation of a bypass. The least invasive interventional
treatment is recanalization of HVs with and without stenting. Angioplasty was utilized
commonly in Asia with good long-term outcomes since most of the BCS Asian population is
associated with suprahepatic stenosis of the IVC [6]. By contrast, the pathophysiology of
BCS in Western countries, hypercoagulable states often lead to complete HV occlusion; thus,
the TIPS is regularly employed. Liver transplantation is only considered when endovascular
procedures fail to control symptoms [7, 8]. Despite TIPS has been shown a higher technical
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success rate in pediatric BCS patients than the angioplasty and HV stenting [9], in the adult
population, no randomized controlled trials are comparing these interventional proce-
dures. However, there are several retrospective evidence suggesting that TIPS may improve
survival in BCS patients who fail to respond to medical therapy with high technical success
rates of 93% and the 1-year and 5-year transplantation-free survival rate of 93 and 74%,
respectively [10, 11].

In some case, the TIPS procedure is not inaccessible because the HV is entirely occluded
and unable to catheterize the HV. In such instances, DIPS is considered a viable alternative
technique that can decompress the liver in these patients. Concerning the technique, the
DIPS is the use of the caudate lobe as the parenchymal tract to create between the IVC and
the right branch of the portal vein guiding IVUS [12]. Nevertheless, the demerit of the
procedure is that it requires special equipment (IVUS) and is therefore expensive. Several
interventionists modified this technique and used transabdominal ultrasound guidance to
percutaneously insert a needle into a portal venous branch and subsequently directly into
the IVC. Some cases and small series had chosen DIPS as a viable option for patients with
acute and hyperacute BCS.

In reality, the proportion of acute BCS, especially, fulminant BCS, is a rare entity in
Vietnam, and the treatment of BCS by DIPS does not have a report. Therefore, this is the first
clinical case that has been performed DIPS procedure in our country. This case did not use
ultrasound guidance to generate the DIPS due to the lack of IVUS with other devices. As afore-
mentioned, the patient was in critical condition by fulminant liver failure and unfeasible
transplant. DIPS is an alternative option for this case after TIPS failed. The most difficult part
of this procedure is identifying and gaining access to the portal vein during fluoroscopy
because we only utilized 2-dimensional images (hepatic venography) and the pathophysi-
ology of BCS. However, we performed successfully DIPS within 150 min. The patient was
treated with rivaroxaban for long-term anticoagulation therapy. After 3 months of follow-up,
the patient is in good health with normal liver function.

There is the first patient with fulminant BCS to treat by DIPS procedure in Vietnam. Our
case provides evidence that DIPS is a viable alternative technique to TIPS that be performed
successfully and safely in a patient with fulminant hepatic failure from BCS. Last but not least,
long-term anticoagulation is needed to prevent Budd-Chiari recurrence and DIPS occlusion in
these patients.
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