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INTRODUCTION Table 1. Three Types Of BCS According To Level Of Obstruction *”

Budd-Chiari syndrome (BCS) is a heterogeneous group of complete or
partial hepatic venous tract outflow obstruction conditions, regardless
of the type of mechanism. The hepatic venous outflow obstruction
leads to increased hepatic sinusoidal pressure which results in liver
congestion and portal hypertension,which leads to hepatocyte hypoxia
and dysfunction. If the condition remains under-recognized and the
obstruction is not corrected in a timely manner, this can lead to
hepatocyte necrosis, progressive centrilobular fibrosis, nodular
regenerative hyperplasia, and ultimately cirrhosis """One or more
underlying prothrombotic conditions are observed in at least 75% of
patients with primary BCS®®" The systemic prothrombotic conditions
are divided into acquired and inherited types. Acquired causes
primarily include myeloproliferative neoplasms (MPNs),
hyperhomocysteinemia, Paroxysmal Nocturnal Hemoglobinuria
(PNH) and Behget's syndrome, etc. Inherited causes primarily include
factor V Leiden mutation, G20210A prothrombin gene mutation and
inherited protein C, protein S, and antithrombin deficiencies.Most
common acquired causes of primary BCS are BCR-ABL negative
MPNs, including polycythemia vera, essential thrombocythemia, and
idiopathic myelofibrosis”"

The prevalence of MPNs is about 50% in BCS patients ‘* Because
JAK2 V617F mutation is found in about 80% of patients with
polycythemia vera and 50% of patients with essential
thrombocythemia or idiopathic myelofibrosis, routine screening for
JAKV617F mutation is very valuable to establish an early diagnosis of
MPNs in BCS patients. Numerous observational studies and meta-
analyses confirm that the JAK2V617F mutation can be detected in 30-
50% of BCS patients""" By comparison, hyper-homocysteinemia,
PNH, and Behget's syndrome appear to be relatively rare etiologies of
BCS. However, several important points should be clearly recognized.
First, a systematic review and meta-analysis suggests that hyper-
homocysteinemia with homozygous MTHFR mutation may be
associated with the occurrence of BCS"”'Second,PNH is an extremely
rare condition®*” . However, the presence of hepatic vein thrombosis
is extraordinarily high in patients with PNH®" .
L]

Figure:

CT abdomen Coronal view suggestive of:
1.Thrombosis in common hepatic vein

2. partially occluded IVC

Type|Level of obstruction

1 Obstruction of IVC with or without secondary hepatic vein
occlusion

2 Obstruction of major hepatic veins

3 Obstruction of the small centrilobular venules

BCS, Budd-Chiari syndrome; IVC, inferior vena cava

Inherited protein C, protein S, and antithrombin III deficiencies are
also considered as the major risk factors for BCS. However, their roles
are ambiguous, because chronic liver diseases often obscure the
recognition of these deficiencies. Recently, a systematic review and
meta-analysis confirms that inherited protein C, protein S, or
antithrombin deficiencies should significantly increase the risk of BCS
@ Accordingly, the measurement of protein C, protein S, or
antithrombin concentrations should be regularly performed in BCS
patients and their first-degree relatives.

Table2. Classification Of BCS According To The Duration Of Disease “'*”
Type Duration

Fulminant [Present with hepatic encephalopathy within 8 days of
development of jaundice

Short duration (<1 month), ascites, hepatic necrosis
without formation of venous collaterals

Acute

Subacute |Insidious onset (1-6 months), ascites, minimal hepatic
necrosis, and portal and hepatic venous collaterals

(>6 months) Complications of cirrhosis in addition to
findings in the subacute form

Chronic

Figure: Transeverse view of CT liver suggestive of diffuse hepatic
injury sparing Caudate lobe

Here, we discuss three cases of Budd Chiari Syndrome with different
etiologies presented to Civil Hospital Ahmedabad.

Case:1 BCS With Myeloproliferative Disorder
A 54 year old female presented with chief complain of right
hypochondriac pain for 1 month. On examination, Patient's vitals were
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normal. There were no signs of icterus, clubbing, cyanosis, pallor,
lymphadenopathy or edema. On systemic examination,
hepatosplenomegaly was present with rest all normal. On
ultrasonography Liver:15.5 cm with altered and coarse in echotexture
and absence of doppler perceptible flow in hepatic veins that is
suggestive of Budd chiari syndrome. On blood investigation, Hb:13.6
gm/dl; Total leucocyte counts: 14300/cmm; Platlets: 6.40 lac/cmm
suggestive of thrombocytosis. On liver function test, Total
Billirubin:0.48 mg/dl, direct bilirubin:0.22 mg/dl, SGPT:17 TU/L,
SGOT: 25 IU/L, S.ALP: 93 U/L were noted. Coagulation profile
showed PT:15.7 seconds with INR of 1.35 , aPTT: 48 seconds. Based
on thrombocytosis bone marrow biopsy was planned which showed
magakaryocytic proliferation along with increased number of mature
megakaryocytes with rest cell lineages were normal. On further
investigation patient was found to be positive for JAK 2 PCR mutation.
Thus, diagnosis of myeloproliferative disorder was made. Patient was
treated with short course of subcutaneous low molecular weight
heparin bridged with warfarin. Patient was explained regarding
bleeding tendencies and advised for regular monitoring of coagulation
profile. Patient was also started on tablet hydroxyurea 15mg/kg/day for
thrombocytosis and explained regarding possible side effects ofit.

Case:2 BCS In Case Of Protein C & S Deficiency

A 16 year old female from peripheral center was referred to our
hospital with chief complain of abdominal distension for 15 days. On
examination, Patient was vitally stable.On systemic examination,
abdomen was tense and non tender, with positive fluid thrill, rest
systemic examination was normal. On Patient's blood investigations,
Hb:8.7 gm/dl; Total Leucocyte Count:10340/cumm; Platelet
count:2.82 lac/cumm. Liver function test showed total bilirubin:1.08
mg/dl, direct bilirubin:0.64 mg/dl; SGPT:231 IU/L; SGOT:234 IU/L.
Total serum protein: 5.10 gm/dl, S.Albumin: 2.60 gm/dl;
Globulin:2.50 gm/dl. On ascitic fluid studies, Total protein: 2.61
gm/dl; Sugar: 118 mg/dl. which is transudative in nature.All hepatic
viral markers and HIV serology were negative & ANA by IF:
Negative. On CECT abdomen, Heterogeneous enhancement of liver
and mild caudate lobe hypertrophy was seen with non opacification of
the hepatic veins on all phases likely representing thrombosis. There is
also significant narrowing/compression of intrahepatic IVC with re-
canalization of the umbilical vein and linorenal collateral are seen,
findings consistent with budd-chiari syndrome. On further
investigation Protein C: 7.794 % (Ref value:70-140%); Protein
S:68.1% (Ref value in female:112.5-257.6%). The patient was treated
with Human albumin and short course of subcutaneous low molecular
weight heparin bridged with warfarin. Patient was explained regarding
bleeding tendencies and advised for regular monitoring of coagulation
profile.Patient was also advised regarding nature of the disease and
possible complications like thromboembolism and related symptoms.

Case:3 BCS In Case Of Protein C Deficiency

A 16 year old female presented with chief complain of yellowish
discoloration of sclera, body and urine for 8 days along with nausea for
2 -3 days. On examination, Patient's vitals were normal. On systemic
examination, hepatosplenomegaly with liver surface irregularity with
rest systemic examination was normal. Abdominal ultrasonography
was suggestive of enlarged liver size (16 cm) with altered echotexture
and minimal surface irregularity, suggestive of early changes of Liver
Parenchymal Disease. Additionally, doppler perceptible flow was
absent in right and middle hepatic veins, however, left hepatic vein was
having normal flow. Spleen was enlarged in size with 21 cm and
normal in echotexture. On blood investigation, Hb: 8.3 gm/dl, Total
leucocyte count: 2160/cc, Platlet count :39000/cc; on liver function
test, Billirubin (total): 28.2 mg/dl, direct bilirubin : 16.51 mg/dl with
SGPT: 31 IU/L, SGOT: 54 IU/L, S.ALP: 79 IU/L. S.Protein(Total):
5.82 gm/dl albumin: 2.82gm/dl, S. globulin: 2.94 gm/dl. Coagulation
profile showed Prothrombin time: 18.6 seconds with INR of 1.53,
aPTT: 40.2 seconds. Hepatic viral markers were negative. On further
investigations patient's investigations are Homocysteine: 10.51
umol/L; Protein C:17.2(Ref value:70-140%); Protein S:113.4 (Ref
value in female:112.5-257.6%); Anti Thrombin IIT: 91.9 (83-128 %).
The patient was treated with Antibiotics ,Vitamin K,Beta
blocker(Propranalol).Patient was explained for need of liver
transplantation.

DISCUSSION

The most common causes for Budd-Chiari syndrome include inherited
and acquired coagulable states. The inherited causes include factor V
Leiden mutation, protein C and S deficiency, anti thrombin III

deficiency and prothrombin G202 10A mutation which result in hepatic
vein thrombosis and further precipitating to Budd-Chiari syndrome.
The acquired causes include myeloproliferative disorders like
polycythemia vera, paroxysmal nocturnal hemoglobinuria, essential
thrombocytosis and myelofibrosis “****”* Other conditions which have
been reported as risk factors for the development of Budd-Chiari
syndrome include anti-phospholipid syndrome, hypereosinophilic
syndrome, behcet disease and ulcerative colitis “”" The
pathophysiology of Budd Chiari syndrome includes occlusion of
hepatic veins leading to venous outflow compromise in the liver which
ultimately results in increase in sinusoidal and portal pressure leading
to hepatic congestion and ascites. Hepatocytes undergo ischemic
damage that eventually leads to non inflammatory centrilobular cell
necrosis. The patient with Budd Chiari syndrome can present as
fulminant, acute, subacute and chronic state.””

In adults, BCS is often associated with an activation of the hemostatic
system due to thrombophilic anomalies or clonal disorders of
hematopoiesis as myelo-proliferative disorders “**”. In patients with
BCS, hemodilution, occult bleeding, and hypersplenism due to portal
hypertension may mask the changes in blood cell count. Also,
myeloproliferative disorders associated with BCS can present with an
atypical phenotype, making the conventional diagnostic criteria
elusive “***”. Some molecular aberration of the JAK2 gene has been
proposed as a noninvasive marker for myeloproliferative disorders
©9 The Val617Phe JAK2 mutation is a somatic and heterozygous
mutation that has been recently reported to occur in some patients with
myeloproliferative disorders. Several reports suggest that these
patients have an increased rate of thrombosis and often need
cytoreductive therapy. This fact, along with the presence of other cases
of myeloproliferative syndrome in the family, suggests a familial
genetic predisposition to thrombosis.

The acute variant develops within 1 month and is characterized by
ascites, abdominal pain, hepatomegaly, elevation of liver enzymes,
renal failure and coagulopathy “”. The subacute form is the most
common type and usually insidious in onset and asymptomatic with no
ascites ®”. The chronic type of Budd Chiari syndrome is characterized
by development of portal hypertension with ascites. The hepatic
enzymes can be normal or minimally elevated®”Fulminant type
develops within a week and patient presents with severe hepatic failure
with elevation of enzymes, hyper -bilurubinemia, encephalopathy and
coagulggzliltql'lym’ The liver is massively enlarged and painful with
ascites” .

The general clinical manifestions encountered in Budd Chiari
syndrome include abdominal pain, abdominal distension, ascites,
lower limb edema, gastrointestinal bleeding and encephalopathy “™*”
Clinicallly Budd Chiari syndrome should be suspected in patients who
present with any of the following : fulminant liver failure with acute
onset ascites and hepatomegaly, massive ascites with preserved liver
function, unexplained chronic liver disease and an associated

thrombogenic disorder®”

Imaging studies like conventional ultrasound, Doppler ultrasound, CT,
MRI and catheter venography are helpful in the diagnosis. The
diagnosis of protein C deficiency may be suspected in a patient with
recurrent venous thrombosis, thrombosis in an unusual vascular bed
(eg; Portal, hepatic, mesenteric, cerebral), thrombosis at a young age
(eg, <50 years),Strong family history of VTE, and/or warfarin-induced
skin necrosis. The diagnosis is established by laboratory testing that
reveals protein C activity below the lower limit of normal in the
laboratory performing the testing. Typical values in heterozygotes are
approximately 50 percent of normal. In a 2013 meta-analysis of studies
involving patients with portal vein thrombosis (PVT) or hepatic vein
thrombosis (Budd-Chiari syndrome [BCS]), inherited protein S
deficiency was found in 3 percent of each group "

In our three cases the patients were diagnosed on the basis of
radiological imaging. All of our three patients found to be in subacute
budd chiari syndrome. We did extensive workup for thrombophilia
and myeloproliferative disorders to find etiologies like protein ¢ & s
deficiency and essential thrombocytosis.” Acute thrombosis can
transiently reduce levels of protein C and S so utility of testing for these
disorders in acute phase of thrombosis is limited.

Medical management of Budd Chiari syndrome involves treating the
underlying cause and symptomatic treatment accordingly “****In
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cases of BCS and myeloproliferative syndrome, cytoreductive therapy
is often necessary in addition to anticoagulant therapy. In our case,
hydroxyurea treatment was adapted to ensure a normal platelet count.
Surgical management involves membrane resection, IVC
reconstruction, portosystemic shunts, portoarterial shunts and liver

transplantation

) Endovascular management includes balloon

angioplasty, stunt placement, catheter directed thrombolysis and Trans
jugular intrahepatic portosystemic shunt.

The spontaneous mortality of BCS in adults approaches 70% at 1 year
and 90% at 3 years “***. In children, mortality that is either spontaneous
or caused by liver failure after shunt surgery may involve 25% of cases

7

CONCLUSION

BCS can be caused by varying etiologies. While investigating the
etiology, we should evaluate the patient for all the prothrombotic states
including both inherited as well as acquired and for malignancies.
Treatment of BCS should be done according to the symptoms and
simultaneously appropriate therapy to target the cause of BCS should
be started without any delay.

REFERENCES

1.
2).
3).
4).

5).

6).

7).

8).

9).

10).

11).

12).

13).

14).

15).

16).

17).

18).

19).

20).

21).

Goel RM, Johnston EL, Patel KV, Wong T. Budd-Chiari syndrome: investigation,
treatment and outcomes. Postgrad Med J. 015;91(1082):692-697.

Grus T, Lambert L, Grusova G, Banerjee R, Burgetova A. Budd-Chiari syndrome.
Prague Med Rep.2017;118

Bansal V, Gupta P, Sinha S, Dhaka N, Kalra N, Vijayvergiya R, Dutta U, et al. Budd-
Chiari syndrome: imaging review. BrJRadiol. 2018;91(1092):20180441.

McCuskey RS. Morphological mechanisms for regulating blood flow through hepatic
sinusoids. Liver. 2000;20(1):3-7.

DENNINGER MH, CHAIT Y, CASADEVALL N, HILLAIRE S, GUILLIN MC,
BEZEAUD A, ERLINGER S, BRIERE J, VALLA D. Cause of portal or hepatic venous
thrombosis in adults: the role of multiple concurrent factors. Hepatology 2000; 31:
587591.

DARWISH MURAD S, PLESSIER A, HERNANDEZ-GUERRA M, FABRIS F,
EAPEN CE, BAHR MJ, TREBICKA J, MORARD I, LASSER L, HELLER J,
HADENGUEA, LANGLET P, MIRANDA H, PRIMIGNANIM, ELIAS E, LEEBEEK
FW, ROSENDAAL FR, GARCIA-PAGAN JC, VALLA DC, JANSSEN HL; EN-VIE
(EUROPEAN NETWORK FOR VASCULAR DISORDERS OF THE LIVER).
Etiology, management, and outcome of the Budd-Chiari syndrome. Ann Intern Med
2009; 151:167-175.

VALLA D, CASADEVALL N, LACOMBE C, VARET B, GOLD WASSER E,
FRANCO D, MAILLARD JN, PARIENTEEA, LEPORRIER M, RUEFF B, ET AL.
Primary myeloproliferative disorder and hepatic vein thrombosis. A prospective study
of erythroid colony formation in vitro in 20 patients with Budd-Chiari syndrome. Ann
Intern Med 1985; 103: 329-334.

DE STEFANO V, QI X, BETTI S, ROSSI E. Splanchnic vein thrombosis and
myeloproliferative neoplasms: molecular-driven diagnosis and long-term treatment.
Thromb Haemost 2015 Sep 3; 115(1). [Epub ahead of print].

SMALBERG JH, ARENDS LR, VALLA DC, KILADJIAN JJ, JANSSEN HL,
LEEBEEK FW. Myeloproliferative neoplasms in Budd-Chiari syndrome and portal
vein thrombosis: a meta-analysis. Blood 2012; 120:4921-4928.

PATEL RK, LEA NC, HENEGHAN MA, WESTWOOD NB, MILOJKOVIC D,
THANIGAIKUMAR M, YALLOP D, ARYA R, PAGLIUCA A, GAKEN J, WENDON
J, HEATON ND, MUFTI GJ. Prevalence of the activating JAK2 tyrosine kinase
mutation V617F in the Budd-Chiari syndrome. Gastroenterology 2006; 130: 2031-
2038.

PRIMIGNANIM, BAROSI G, BERGAMASCHI G, GIANELLI U, FABRIS F, REATI
R, DELL'ERA A, BUCCIARELLI P, MANNUCCI PM. Role of the JAK2 mutation in
the diagnosis of chronic myel  oproliferative disorders in splanchnic vein thrombosis.
Hepatology 2006; 44: 1528- 1534.

KILADIJIAN JJ, CERVANTES F, LEEBEEK FW, MARZAC C, CASSINAT B,
CHEVRET S, CAZALS-HATEM D, PLESSIERA, GARCIA-PAGAN JC, DARWISH
MURAD S, RAFFA S, JANSSEN HL, GARDIN C, CEREJA S, TONETTI C,
GIRAUDIER S, ET AL. The impact of JAK2 and MPL mutations on diagnosis and
prognosis of splanchnic vein thrombosis: a report on 241 cases. Blood 2008; 111: 4922-
4929.

QI X, YANG Z, BAI M, SHI X, HAN G, FAN D. Metaanalysis: the significance of
screening for JAK2V617F mutation in Budd-Chiari syndrome and portal venous system
thrombosis. Aliment Pharmacol Ther 2011;33: 1087-1103.

DENTALI F, SQUIZZATO A, BRIVIO L, APPIO L, CAMPIOTTI L, CROWTHER M,
GRANDI AM, AGENO W. JAK2V617F L. Liu, X.-S. Qi, Y. Zhao, H. Chen, X.-C.
Meng, G.-H. Hanmutation for the early diagnosis of Ph- myeloproliferative neoplasms
in patients with venous thromboembolism: a meta-analysis. Blood 2009; 113: 5617-
5623.

QI X, ZHANG C, HAN G, ZHANG W, HE C, YIN Z, LIU Z, BAI W, LI R, BAI M,
YANG Z, WU K, FAN D. Prevalence of the JAK2V617F mutation in Chinese patients
with Budd-Chiari syndrome and portal vein thrombosis: a prospective study. J
Gastroenterol Hepatol 2012;27: 1036-1043.

QI X, WUF, REN W, HE C, YIN Z, NIU J, BAIM, YANG Z, WU K, FAN D, HAN G.
Thrombotic risk factors in Chinese Budd-Chiari syndrome patients. An observational
study with a systematic review of the literature. Thromb Haemost 2013; 109: 878-884.
CHENG D, XU H, LU ZJ, HUA R, QIU H, DU H, XU X, ZHANG J. Clinical features
and etiology of BuddChiari syndrome in Chinese patients: a singlecenter study. J
Gastroenterol Hepatol 2013;28: 1061-1067.

WANG H, SUN G, ZHANG P, ZHANG J, GUI E, ZUM, JIAE, XU H, XU L, LU Z.
JAK2 V617F mutation and 46/1 haplotype in Chinese Budd-Chiari syndrome patients. J
Gastroenterol Hepatol 2014;29:208-214.

QI X, WU F, FAN D, HAN G. Prevalence of thrombotic risk factors in Chinese Budd-
Chiari syndrome patients: results of a prospective validation study. Eur J Gastroenterol
Hepatol 2014;26:576- 577.

QI X, YANG Z, DE STEFANO V, FAN D. Methylenetetrahydrofolate reductase C677T
gene mutation and hyperhomocysteinemia in Budd-Chiari syndrome and portal vein
thrombosis: A systematic review and meta-analysis of observational studies. Hepatol
Res2014;44: E480-498.

AGENO W, DENTALI F, DE STEFANO V, BARCO S, LEREDE T, BAZZAN M,

22).

23).

24).

25).

26).

27).
28).

29).

30).

31).
32).

33).

34).

35).

36).

37).
38).

39).

40).
41).
42).
43).

44).

45).
46).
47).
48).

49).

50).

51).

52).

53).

54).

55).

56).

57).

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

PIANA A, SANTORO R, DUCE R, POLI D, MARTINELLI I, SIRAGUSA S,
BARILLARI G, CATTANEO M, VIDILI G, CARPENEDO M, RANCAN E,
GIARETTA I, TOSET TO A. Clonal populations of hematopoietic cells with
paroxysmal nocturnal hemoglobinuria phenotype in patients with splanchnic vein
thrombosis. Thromb Res2014; 133: 1052-1055.

AHLUWALIA J, NASEEM S, SACHDEVA MU, BOSE P, BOSE SK, KUMAR N,
THAPA BR, VARMA N, CHAWLA YK. Paroxysmal Nocturnal Hemoglobinuria is rare
cause for thrombosis of the intra-abdominal veins in the ethnic Indian population--
results from FLAER-based flowcytometry screening. Eur J Haematol 2014; 92: 435-
443.

QI X, HE C, HAN G, YIN Z, WU F, ZHANG Q, NIU J, WU K, FAN D. Prevalence of
paroxysmal nocturnal hemoglobinuria in Chinese patients with Budd Chiari syndrome
orportal vein thrombosis. J Gastroenterol Hepatol 2013; 28: 148-152.

ZIAKAS PD, POULOU LS, ROKAS GI, BARTZOUDIS D, VOULGARELIS M.
Thrombosis in paroxysmal nocturnal hemoglobinuria: sites, risks, outcome. An
overview. ] Thromb Haemost 2007; 5: 642-645.

QI X, DE STEFANO V, WANG J, BAI M, YANG Z, HAN G, FAN D. Prevalence of
inherited antithrombin, protein C, and protein S deficiencies in portal vein system
thrombosis and Budd-Chiari syndrome: a systematic review and meta-analysis of
observational studies. J Gastroenterol Hepatol 2013; 28:432-442

Aydinli M, Bayraktar Y. Budd-Chiari syndrome: etiology, pathogenesis and diagnosis.
WorldJ Gastroenterol 2007; 13:2693-2696

Plessier A, Valla DC. Budd-Chiari syndrome. Semin Liver Dis 2008; 28:259-269

Cura M, Haskal Z, Lopera J. Diagnostic and interventional radiology for BuddChiari
syndrome. Radio Graphics 2009;29:669681

Menon KV, Shah V, Kamath PS. The Budd-Chiari syndrome. N Engl J Med
2004;350:578-585

Senzolo M, Cholongitas EC, Patch D, Burroughs AK. Update on the classification,
assessment of prognosis and therapy of Budd-Chiari syndrome. Nat Clin Pract
GastroenterolHepatol 2005;2:182-190

Valla DC. Hepatic vein thrombosis (BuddChiari syndrome). Semin Liver Dis 2002;
22:5-14.

Klein AS. Management of Budd-Chiari syndrome. Liver Transpl 2006;12(suppl
2):523-S28

Inafuku H, Morishima Y, Nagano T, Arakaki K, Yamashiro S, Kuniyoshi Y. A three-
decade experience of radical open endvenectomy with pericardial patch graft for
correction of Budd-Chiari syndrome. J Vasc Surg 2009; 50:590593

Burac L, Ciuce C, Sparchez Z, Sur G, Muresan C, Miu N. Inferior mesentericocaval
shunt: an efficient therapeutical alternative in Budd-Chiari syndrome associated with
portal and splenic vein thrombosis in a teenager. J Gastrointestin Liver Dis 2006;
15:293-295

Dang XW, Xu PQ, Ma XX. Radical resection of pathological membrane for Budd-
Chiari syndrome. Hepatobiliary Pancreat DisInt 2007; 6:157-160

Orloff MJ, Isenberg JI, Wheeler HO, Daily PO, Girard B. Budd-Chiari syndrome
revisited: 38 years' experience with surgical portal decompression.J Gastrointestinal
Surg2012;16:286-300; discussion, 300

Li XQ, Wang ZG, Meng QY, et al. Radical correction of Budd-Chiari syndrome. Chin
MedJ (Engl) 2007;120:622-625

Sandle GI, Layton M, Record CO, Cowan WK. Fulminant hepatic failure due to Budd
Chiari syndrome. Lancet 1980; 1:1199.

Okuda K, Kage M, Shrestha SM. Proposal of a new nomenclature for Budd-Chiari
syndrome: hepatic vein thrombosis versus thrombosis of the inferior vena cava at its
hepatic portion. Hepatology 1998;28:1191-11

Goel RM, Johnston EL, Patel KV, Wong T. Budd-Chiari syndrome: investigation,
treatment and outcomes. Postgrad MedJ 2015;91:692-7.

Aydinli M, Bayraktar Y. Budd-Chiari syndrome: etiology, pathogenesis and diagnosis.
WorldJ Gastroenterol 2007;13:26936.

Martens P, Nevens F. Budd-Chiari syndrome. United European Gastroenterol J2015; 3:
489-500.

Zimmerman MA, Cameron AM, Ghobrial RM. Budd-Chiari syndrome. Clin Liver Dis
2006; 10:259-273.

Murad SD, Valla DC, de Groen PC, ef al. Determinants of survival and the effect of
portosystemic shunting in patients with Budd-Chiari syndrome. Hepatology 2004;
39:500-508.

Plessier A, Sibert A, Consigny Y, ef al. Aiming at minimal invasiveness as a therapeutic
strategy for Budd-Chiari syndrome. Hepatology 2006; 44:1308-1316.

Garza Trasobares E, Gonzalez Sanz-Agero P, et al. Budd-Chiari syndrome in a case of
essential thrombocythemia. Rev Esp Enferm Apar Dig 1988; 73:64—66.

Gentil-Kocher S, Bernard O, Brunelle F, ef al. Budd-Chiari syndrome in children: report
of22 cases. J Pediatr 1988; 113:30-38.

Cario H, Pahl HL, Schwarz K, ef al. Familial polycythemia vera with Budd-Chiari
syndrome in childhood. Br ] Haematol 2003; 123:346-352.

Cobo F, Cervantes F, Garcia-Pagan JC, et al. Budd-Chiari syndrome associated with
chronic myeloproliferative syndromes: analysis of 6 cases. Med Clin (Barc) 1996;
107:660-663.

Valla D, Casadevall N, Lacombe C, et al. Primary myeloproliferative disorder and
hepatic vein thrombosis: a prospective study of erythroid colony formation in vitro in 20
patients with Budd-Chiari syndrome. Ann Intern Med 1985; 103:329-334.

Primignani M, Barosi G, Bergamaschi G, ef al. Role of the JAK2 mutation in the
diagnosis of chronic myeloproliferative disorders in splanchnic vein thrombosis.
Hepatology 2006; 44:1528-1534.

Cheung B, Radia D, Pantelidis P, ef al. The presence of the JAK2 V617F mutation is
associated with a higher haemoglobin and increased risk of thrombosis in essential
thrombocythaemia. BrJ Haematol 2006; 132:244-245.

Patel RK, Lea NC, Heneghan MA, et al. Prevalence of the activating JAK2 tyrosine
kinase mutation V617F in the Budd-Chiari syndrome. Gastroenterology 2006;
130:2031-2038.

Bellanne-Chantelot C, Chaumarel I, Labopin M, et al. Genetic and clinical implications
of the Val617Phe JAK2 mutation in 72 families with myeloproliferative disorders.
Blood 2006; 108:346-352.

Lazareth I, Delarue R, Priollet P. When should a myeloproliferative syndrome be
suggested in vascular medicine? J Mal Vasc 2005; 30:46-52.

Pagliuca A, Mufti GJ, Janossa-Tahernia M, et al. In vitro colony culture and
chromosomal studies in hepatic and portal vein thrombosis: possible evidence of an
occult myeloproliferative state. Q J Med 1990; 76:981-989.

Qi X, De Stefano V, Wang J, et al. Prevalence of inherited antithrombin, protein C,And
protein S deficiencies in portal vein system thrombosis and Budd-ChiariSyndrome: a
systematic review and meta-analysis of observational studies. J Gastroenterol Hepatol
2013;28:432.

36 |—| International Journal of Scientific Research |



